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0
00:00:02.445 --> 00:00:03.145
Hi everyone.

1
00:00:03.175 --> 00:00:05.945
Welcome to the Specialist Maps three four lecture

2
00:00:06.125 --> 00:00:08.785
for the Atan Notes January lecture series.

3
00:00:09.365 --> 00:00:10.705
My name is Manja Buller

4
00:00:10.705 --> 00:00:12.345
and I'll be taking the lecture today.

5
00:00:13.085 --> 00:00:15.745
Um, just before we begin today's lecture, I'd just like

6
00:00:15.745 --> 00:00:19.825
to go through, um, some information about ATAR notes.

7
00:00:20.885 --> 00:00:24.905
So ATAR Notes, um, is an amazing company that has

8
00:00:25.305 --> 00:00:28.425
provided free resources to all high school students

9
00:00:29.125 --> 00:00:31.545
across Australia since 2007.

10
00:00:32.405 --> 00:00:34.025
Um, and this is just to make sure

11
00:00:34.025 --> 00:00:35.665
that everyone has the best chance

12
00:00:35.805 --> 00:00:39.865
and opportunity to succeed in their academic journey.

13
00:00:41.205 --> 00:00:44.145
Um, and we've also offered lectures such as the one

14
00:00:44.145 --> 00:00:47.025
that you are watching today since 2016.

15
00:00:48.165 --> 00:00:51.185
Um, we offer a bunch of amazing free resources,

16
00:00:51.525 --> 00:00:52.625
um, besides this lecture.

17
00:00:53.245 --> 00:00:57.385
And these include study notes, um, lectures,

18
00:00:58.005 --> 00:01:00.665
online q and a discussions, engaging online,

19
00:01:00.945 --> 00:01:05.705
revision videos, newsletters, ATAR notes, um, calculator

20
00:01:07.505 --> 00:01:09.505
articles, and heaps, heaps more.

21
00:01:09.525 --> 00:01:12.385
So if you would like to check out these free resources,

22
00:01:13.165 --> 00:01:15.825
please head to atar notes.com.

23
00:01:16.845 --> 00:01:17.985
Um, yeah,

24
00:01:18.325 --> 00:01:20.825
and if you would like more information on how

25
00:01:20.825 --> 00:01:21.905
to actually access

26
00:01:22.045 --> 00:01:24.305
and use these resources to study,

27
00:01:25.445 --> 00:01:28.705
please check out the resources section of this lecture page.

28
00:01:30.165 --> 00:01:34.105
And if you would require, um, even more help throughout VCE,

29
00:01:34.765 --> 00:01:36.905
please check out ATAR notes Plus.

30
00:01:37.085 --> 00:01:40.705
So ATAR notes plus is sort of like a sub, um, Netflix

31
00:01:41.225 --> 00:01:44.105
subscription type of service where we have a bunch

32
00:01:44.125 --> 00:01:48.065
of ATAR notes, topic tests, um, complete course notes,

33
00:01:48.285 --> 00:01:52.785
videos, lectures, flashcards, um,

34
00:01:53.135 --> 00:01:55.865
text guides for all the English subjects.

35
00:01:57.165 --> 00:02:00.185
So a lot of amazing resources

36
00:02:00.245 --> 00:02:03.065
to help you guys out throughout VCE.

37
00:02:03.525 --> 00:02:06.305
Um, we also have stuff for year nine and year 10.

38
00:02:06.845 --> 00:02:11.025
Um, a lot of practice exams come exam time that you can use.

39
00:02:11.725 --> 00:02:14.625
Um, practice acts, you know, a bunch,

40
00:02:14.875 --> 00:02:16.505
bunch amazing resources.

41
00:02:18.145 --> 00:02:20.005
Um, and that's for all the subjects.

42
00:02:20.005 --> 00:02:23.805
So it's just one fee for, um, to get re free, uh,

43
00:02:23.805 --> 00:02:26.485
to get a bunch of resources for all subjects

44
00:02:26.905 --> 00:02:28.285
so you don't have to pick and choose.

45
00:02:29.345 --> 00:02:31.125
Um, but yeah, really check, um,

46
00:02:31.155 --> 00:02:32.805
encourage you guys to check that out.

47
00:02:32.925 --> 00:02:36.525
I personally use this resource when I was in vc, um,

48
00:02:36.545 --> 00:02:39.325
and it really just helped me out, you know, a lot.

49
00:02:40.995 --> 00:02:45.965
Okay, so let's get started, um, on today's lecture.

50
00:02:47.265 --> 00:02:48.965
So just a little bit about me.

51
00:02:49.265 --> 00:02:51.845
My name is bla like I mentioned before,

52
00:02:52.745 --> 00:02:57.125
and I graduated, um, from VC in 2022

53
00:02:57.235 --> 00:02:59.485
with an ATAR of 99.8.

54
00:03:00.425 --> 00:03:02.165
And I'm currently studying Bachelor

55
00:03:02.165 --> 00:03:04.165
of biomedical science at Monash.

56
00:03:05.065 --> 00:03:08.165
Um, and I've been tutoring at Smar as a maths

57
00:03:08.165 --> 00:03:11.045
and science tutor for more than a year now.

58
00:03:11.465 --> 00:03:14.605
And the subjects that I did throughout VC were chemistry,

59
00:03:15.855 --> 00:03:19.085
maths methods specialist, maths, English,

60
00:03:19.085 --> 00:03:20.925
biology, and further maths.

61
00:03:22.365 --> 00:03:25.065
Um, yeah, it's a bit strange that I did all three maths,

62
00:03:25.125 --> 00:03:26.545
but um, you know,

63
00:03:26.705 --> 00:03:30.865
I just really liked the maths curriculum at the VC level

64
00:03:31.625 --> 00:03:32.665
compared to other subjects, so I just

65
00:03:32.665 --> 00:03:33.785
decide to do all of them.

66
00:03:34.565 --> 00:03:36.665
Um, I know a lot of people question me about that,

67
00:03:36.805 --> 00:03:40.875
but anyways, um, yeah, so just

68
00:03:40.895 --> 00:03:43.875
before we begin on the actual lecture content for today,

69
00:03:44.555 --> 00:03:47.275
I like to talk everyone through about the subject.

70
00:03:47.595 --> 00:03:50.955
I know all of you already have a lot of information

71
00:03:51.015 --> 00:03:53.115
and know absolutely everything about the subject

72
00:03:53.575 --> 00:03:56.235
and I'm super excited to, um,

73
00:03:56.795 --> 00:03:58.595
actually start doing the subject at school.

74
00:03:59.455 --> 00:04:03.315
Um, that was probably me, um, at NVC,

75
00:04:03.415 --> 00:04:08.035
but just a little bit of probably just tips I would say.

76
00:04:08.775 --> 00:04:12.035
Um, as we all know, specialist Matts is one

77
00:04:12.035 --> 00:04:15.755
of the highest scaling subjects in VCE.

78
00:04:16.655 --> 00:04:19.275
Um, so the question that a lot

79
00:04:19.275 --> 00:04:23.995
of students will probably ask is, is it a great investment

80
00:04:24.135 --> 00:04:25.475
of their time and energy?

81
00:04:27.345 --> 00:04:29.355
Well, what I would like to say is that

82
00:04:30.195 --> 00:04:32.955
although specialist mat scales really, really well,

83
00:04:34.295 --> 00:04:36.635
you do need to put in a lot of effort

84
00:04:36.735 --> 00:04:40.555
and time in order to even sort of, um,

85
00:04:40.615 --> 00:04:42.435
get the benefits of that scaling.

86
00:04:43.095 --> 00:04:46.955
So what I mean by that is if you end up, you know,

87
00:04:46.955 --> 00:04:49.275
let's say you're deciding between specialists, mats

88
00:04:49.575 --> 00:04:52.155
and further maths, let's just say, oh,

89
00:04:52.185 --> 00:04:53.355
it's called general maths now.

90
00:04:53.505 --> 00:04:54.795
Yeah. So let's just say you're deciding

91
00:04:54.795 --> 00:04:56.155
between those two subjects

92
00:04:56.455 --> 00:05:00.595
and let's just say in general maths you get, you know, 35,

93
00:05:01.015 --> 00:05:05.915
um, in specialist maths you'll probably get like 25.

94
00:05:06.215 --> 00:05:08.115
If you get 35 in general.

95
00:05:08.295 --> 00:05:11.355
I'm not saying anything just sort of just like an example.

96
00:05:11.455 --> 00:05:13.915
And then specialist mat scales to like 35.

97
00:05:14.895 --> 00:05:18.275
So you put in all that effort into specialist mats,

98
00:05:18.735 --> 00:05:22.315
you maybe compromised study from other subjects

99
00:05:22.655 --> 00:05:23.915
and you end up getting the same score.

100
00:05:23.935 --> 00:05:28.395
So, um, all I'm sort of like trying to tell you guys is

101
00:05:29.135 --> 00:05:30.635
if you're really good at maps

102
00:05:30.695 --> 00:05:33.035
or you just like, like the fact

103
00:05:33.035 --> 00:05:34.755
that this is a challenging subject

104
00:05:34.895 --> 00:05:37.275
and you want to, you know, really challenge yourself,

105
00:05:37.435 --> 00:05:41.835
I would say definitely the best subject to do in VCE.

106
00:05:42.455 --> 00:05:45.515
But if you think that you might be compromising other

107
00:05:45.555 --> 00:05:49.235
subjects by choosing, you know, specialist mats just due

108
00:05:49.235 --> 00:05:52.195
to the fact that it requires such a big time

109
00:05:52.295 --> 00:05:53.395
and energy investment,

110
00:05:54.065 --> 00:05:56.675
then probably I would rethink my

111
00:05:56.675 --> 00:05:57.725
choice of doing the subject.

112
00:05:58.865 --> 00:06:02.325
Um, you still have time? Nothing to tell you guys.

113
00:06:02.465 --> 00:06:04.045
Um, that's absolutely not my purpose.

114
00:06:04.245 --> 00:06:07.925
I just want everyone to do the best that they can at bc um,

115
00:06:07.925 --> 00:06:09.085
because I know a lot

116
00:06:09.085 --> 00:06:11.125
of students just end up doing the subject

117
00:06:11.125 --> 00:06:12.685
because their friends are doing it

118
00:06:13.105 --> 00:06:17.765
or they're just doing, um, it to, you know, just

119
00:06:17.765 --> 00:06:19.685
for the fact that they're doing specialist maths

120
00:06:19.685 --> 00:06:22.845
because, um, there's just like this whole like popularity

121
00:06:22.845 --> 00:06:24.005
thing surrounding the subject

122
00:06:24.345 --> 00:06:28.205
or, um, the sort of, uh,

123
00:06:28.705 --> 00:06:31.485
so like this predis uh, preconception of the subject

124
00:06:31.515 --> 00:06:34.565
that if you're doing it, you must be super duper smart.

125
00:06:34.625 --> 00:06:38.165
So if you're, if you're doing the subject, you, you will be,

126
00:06:38.305 --> 00:06:40.165
um, you know, a nerd basically,

127
00:06:40.345 --> 00:06:43.445
or you know, something like that, the reputation

128
00:06:43.445 --> 00:06:46.445
that the subject has, I would just say ignore that.

129
00:06:46.865 --> 00:06:50.165
Really think about what's best for you, um,

130
00:06:50.305 --> 00:06:51.845
and whether, you know,

131
00:06:51.905 --> 00:06:55.045
you really think it will be a good investment of your time

132
00:06:55.045 --> 00:06:56.045
and energy in vc.

133
00:06:56.405 --> 00:06:58.885
'cause time is of the essence in vc.

134
00:06:59.025 --> 00:07:03.485
You really do not have a lot of time to mess around.

135
00:07:04.105 --> 00:07:06.525
Um, practically, um,

136
00:07:06.635 --> 00:07:09.525
however, saying that this is a subject

137
00:07:09.555 --> 00:07:12.445
that requires academic resilience, patience,

138
00:07:12.445 --> 00:07:17.045
and commitment more than your natural mathematical ability,

139
00:07:17.245 --> 00:07:21.725
I would say it's different to anything you have done prior

140
00:07:21.825 --> 00:07:26.325
to, um, you know, this, uh, prior to choosing the subject,

141
00:07:26.435 --> 00:07:29.205
even specialist maps one, two, if you've done that, um,

142
00:07:29.325 --> 00:07:33.005
last year, quite different to specialist maths one, two.

143
00:07:33.025 --> 00:07:36.285
So you can't really say that, oh, I'm good at maths,

144
00:07:36.285 --> 00:07:38.725
so I might be, I will be good at specialist maths.

145
00:07:39.345 --> 00:07:43.285
Yes, it does require some, um, mathematical background,

146
00:07:43.385 --> 00:07:45.285
but if you, you know, think

147
00:07:45.585 --> 00:07:47.205
or if you're thinking of doing this subject

148
00:07:47.385 --> 00:07:49.125
or you are doing the subject this year,

149
00:07:49.845 --> 00:07:52.365
I would say the best asset, um,

150
00:07:52.385 --> 00:07:55.525
to have when coming into the subject is academic resilience,

151
00:07:56.645 --> 00:07:57.925
patience, and commitment.

152
00:07:59.175 --> 00:08:01.475
And when you have all these three elements,

153
00:08:01.655 --> 00:08:04.995
you would do exceptionally well in the subject, um,

154
00:08:05.545 --> 00:08:08.395
more than just ha be good at maths.

155
00:08:09.735 --> 00:08:13.595
Um, another thing that I really liked about the subject was

156
00:08:13.655 --> 00:08:14.795
how predictable it was.

157
00:08:14.795 --> 00:08:16.835
And I was told about, you know,

158
00:08:16.845 --> 00:08:18.715
about the predict predictability

159
00:08:19.455 --> 00:08:21.555
of the subject from previous students.

160
00:08:22.435 --> 00:08:23.455
And that's probably one

161
00:08:23.455 --> 00:08:25.455
of the reasons why I chose the subject

162
00:08:25.605 --> 00:08:29.335
because with, you know, subjects that are like, you know,

163
00:08:29.335 --> 00:08:31.375
for example methods, I know a lot

164
00:08:31.375 --> 00:08:34.175
of students here might have already finished methods

165
00:08:34.175 --> 00:08:36.535
through four or are doing it this year.

166
00:08:36.725 --> 00:08:39.015
Methods is not a very predictable subject.

167
00:08:39.115 --> 00:08:42.415
And what we mean by that is the type of questions

168
00:08:42.415 --> 00:08:46.855
that you're gonna get on a methods exam from year

169
00:08:46.855 --> 00:08:48.935
to year varies quite significantly.

170
00:08:49.315 --> 00:08:51.135
And not just the type of questions,

171
00:08:51.195 --> 00:08:55.445
but the type of content it assesses, the type of skill sets,

172
00:08:55.505 --> 00:08:58.165
the type of mindset that it's, you know, assessing

173
00:08:58.425 --> 00:08:59.965
or examining you on.

174
00:09:00.315 --> 00:09:02.125
It's quite different year to year,

175
00:09:03.145 --> 00:09:04.885
but specialist maths, um,

176
00:09:05.195 --> 00:09:08.045
once you look at the practice exam, you'll see

177
00:09:08.155 --> 00:09:10.325
what I mean about it being a predictable subject.

178
00:09:10.355 --> 00:09:11.605
Even the sacs as well.

179
00:09:13.225 --> 00:09:16.245
All the questions themselves are very similar.

180
00:09:16.275 --> 00:09:19.885
They might be phrased in a bit of a different way,

181
00:09:20.865 --> 00:09:23.325
but the thing about specialist maths is actually assessing

182
00:09:23.345 --> 00:09:26.085
the maths, not the application

183
00:09:26.185 --> 00:09:27.565
of the maths, if you know what I mean.

184
00:09:27.595 --> 00:09:30.805
Like for, for example, the methods,

185
00:09:30.915 --> 00:09:32.845
it's gonna give you this big scenario

186
00:09:32.945 --> 00:09:35.565
and it's going to ask you to sort of work out

187
00:09:35.565 --> 00:09:37.525
what mathematical skills you'll need to use.

188
00:09:37.755 --> 00:09:39.885
Whereas specialist maps, you sort of know

189
00:09:39.995 --> 00:09:42.565
what skills you need to use for a particular question.

190
00:09:42.595 --> 00:09:44.565
It's about actually using those skills.

191
00:09:44.985 --> 00:09:46.005
That's the major thing

192
00:09:46.585 --> 00:09:48.125
and that's why specialist maps,

193
00:09:48.125 --> 00:09:50.645
it's more about the maths itself as opposed

194
00:09:50.745 --> 00:09:53.325
to the application of the maths.

195
00:09:54.585 --> 00:09:58.605
And if you're thinking of doing engineering, um, any type

196
00:09:58.605 --> 00:10:02.765
of maths, um, even science, I would say at uni level,

197
00:10:02.835 --> 00:10:05.405
this is definitely a really good subject to do

198
00:10:05.405 --> 00:10:09.165
because it sort of prepares you with the mindset.

199
00:10:10.145 --> 00:10:11.525
And if you're doing engineering

200
00:10:11.705 --> 00:10:16.045
or maths, you'll probably have to do a, um,

201
00:10:17.155 --> 00:10:20.005
sort of like a bridging subject anyway if you

202
00:10:20.005 --> 00:10:21.245
haven't done specialist maths.

203
00:10:21.245 --> 00:10:23.805
So why not just do just specialist maths at, you know,

204
00:10:23.885 --> 00:10:26.925
a VC level because it's really going to help you,

205
00:10:27.035 --> 00:10:28.725
prepare you for uni.

206
00:10:29.265 --> 00:10:32.005
Um, and the level of sort of understanding

207
00:10:32.465 --> 00:10:35.485
and, uh, what was I gonna say?

208
00:10:35.515 --> 00:10:37.285
Yeah, the level of understanding

209
00:10:37.465 --> 00:10:40.405
and resilience that a math subject requires,

210
00:10:40.405 --> 00:10:42.045
it's really going to prepare you good for that.

211
00:10:43.145 --> 00:10:47.645
Um, don't be intimidated about the reputation

212
00:10:48.035 --> 00:10:49.485
that Specialist Mats has.

213
00:10:50.065 --> 00:10:53.725
Um, I know going into the subject I had heard a lot of,

214
00:10:54.385 --> 00:10:55.445
I'm not gonna say rumors,

215
00:10:55.445 --> 00:10:59.565
but a lot of opinions on the subject from people that

216
00:11:00.485 --> 00:11:01.645
probably hadn't even done the subject

217
00:11:01.785 --> 00:11:03.165
and just heard it from other people

218
00:11:03.785 --> 00:11:05.245
who hadn't even done the subject.

219
00:11:05.465 --> 00:11:09.325
So, um, people have just sort of created like,

220
00:11:09.325 --> 00:11:11.245
like this reputation of the subject

221
00:11:11.465 --> 00:11:15.645
of being super challenging, such an impossible subject.

222
00:11:16.145 --> 00:11:18.725
Um, you know, only a, you know,

223
00:11:18.805 --> 00:11:20.645
a hundred IQ person can do the subject.

224
00:11:21.105 --> 00:11:22.245
Um, really not the case.

225
00:11:23.395 --> 00:11:27.365
It's more about the type of mindset

226
00:11:27.635 --> 00:11:29.765
that you have going into the subject,

227
00:11:29.815 --> 00:11:30.965
which is more important.

228
00:11:32.085 --> 00:11:33.125
Remember, high school

229
00:11:33.385 --> 00:11:38.205
and the way that VCE has been DESI designed, it's not just

230
00:11:38.665 --> 00:11:42.805
how good you are at a particular subject, it's a,

231
00:11:42.825 --> 00:11:44.645
or have a high higher iq.

232
00:11:45.195 --> 00:11:48.685
It's about how determined you are, how resilient you are,

233
00:11:49.625 --> 00:11:53.165
how much time and effort you're going to put into vc.

234
00:11:54.345 --> 00:11:55.965
And that's the case for any subject.

235
00:11:57.465 --> 00:12:00.365
Um, just my personal opinion, you will either

236
00:12:00.965 --> 00:12:03.085
absolutely hate or absolutely love this subject.

237
00:12:04.835 --> 00:12:07.885
Most people go into the subject already hating it.

238
00:12:07.915 --> 00:12:10.405
They, they're like, why did I even pick the subject?

239
00:12:11.545 --> 00:12:13.965
Um, and then just stop trying

240
00:12:14.345 --> 00:12:16.525
or just stop caring about the subject.

241
00:12:17.905 --> 00:12:19.525
And that's only in the first term.

242
00:12:19.745 --> 00:12:23.845
So that's probably why a lot of students don't do as well

243
00:12:23.845 --> 00:12:26.485
as they hoped to because they're already going into the

244
00:12:26.485 --> 00:12:29.445
subject with such a negative mindset.

245
00:12:29.705 --> 00:12:32.765
So what I would say the best thing to do

246
00:12:33.815 --> 00:12:36.165
going into the subject is have a positive mindset.

247
00:12:36.505 --> 00:12:41.205
So be determined, be excited, be um, willing

248
00:12:41.305 --> 00:12:44.405
to learn new things, be willing to apply your knowledge,

249
00:12:44.505 --> 00:12:47.445
extend your knowledge, all that sort of stuff.

250
00:12:49.905 --> 00:12:51.125
Um, that's probably going

251
00:12:51.125 --> 00:12:54.325
to set you up the best for success.

252
00:12:55.345 --> 00:12:58.245
Um, another thing I sort of wanted to talk about is

253
00:12:59.445 --> 00:13:00.865
how you should use these holds.

254
00:13:00.945 --> 00:13:02.985
'cause I know, oh, um, everyone's gonna ask that.

255
00:13:03.725 --> 00:13:05.745
Um, there's still probably like 15

256
00:13:06.005 --> 00:13:10.025
or so, no even less days left until school starts.

257
00:13:11.325 --> 00:13:15.905
The best thing to be doing now is reviewing unit one,

258
00:13:15.905 --> 00:13:17.585
two stuff for specialist math.

259
00:13:17.815 --> 00:13:19.065
That was the basics.

260
00:13:19.575 --> 00:13:22.145
They're not going to cover that anymore.

261
00:13:23.205 --> 00:13:26.825
Um, all they're going to do is build on that knowledge.

262
00:13:27.925 --> 00:13:32.625
So if your unit one, two staff, um, was quite weak, uh, weak

263
00:13:32.925 --> 00:13:35.105
or you felt you could do more,

264
00:13:35.245 --> 00:13:39.265
you could have done more in units one and two do that.

265
00:13:39.485 --> 00:13:43.545
So try to um, go over any um, any stacks

266
00:13:43.545 --> 00:13:45.905
that you did in year 11, any exams

267
00:13:45.905 --> 00:13:47.865
that you did go over any content

268
00:13:47.935 --> 00:13:49.505
that you feel you have gaps in.

269
00:13:49.885 --> 00:13:52.625
Try to get help from your teacher if, if you can.

270
00:13:53.065 --> 00:13:54.945
A lot of the teachers are willing

271
00:13:54.945 --> 00:13:56.745
to help students in the holidays,

272
00:13:57.605 --> 00:13:59.985
um, send through an email.

273
00:14:00.805 --> 00:14:02.025
Um, if you have a tutor

274
00:14:02.285 --> 00:14:04.785
and I know a lot of students do have intruder

275
00:14:04.805 --> 00:14:07.945
for specialist mats, try and get in contact with them.

276
00:14:08.845 --> 00:14:10.425
Um, you know, really start

277
00:14:10.645 --> 00:14:13.145
to show your commitment side of things.

278
00:14:14.365 --> 00:14:17.985
Um, but yeah, that's basically all you can do

279
00:14:17.985 --> 00:14:19.345
for the holidays for Prepare yourself.

280
00:14:19.425 --> 00:14:21.705
I wouldn't really recommend getting a Head start

281
00:14:21.705 --> 00:14:25.025
because you'll only end up confusing yourselves

282
00:14:25.095 --> 00:14:27.785
because this is a subject that needs to be taught.

283
00:14:27.855 --> 00:14:31.905
It's really hard to self-learn or rote learn, um,

284
00:14:32.205 --> 00:14:35.305
and get it right so you're better off learning it correctly

285
00:14:36.055 --> 00:14:40.135
just once, um, rather than learning it incorrectly

286
00:14:40.235 --> 00:14:42.815
and then having to learn it again correctly,

287
00:14:43.305 --> 00:14:46.575
which will make a more significant impact on your

288
00:14:46.865 --> 00:14:48.055
score at the end of the day.

289
00:14:48.115 --> 00:14:50.575
So really just learning it the first time

290
00:14:50.575 --> 00:14:53.405
and learning it correctly is probably the best thing to do.

291
00:14:54.105 --> 00:14:56.045
So what I would suggest, um,

292
00:14:56.195 --> 00:14:58.885
otherwise is if you have done Methods three, four

293
00:14:58.945 --> 00:15:02.685
or you are doing Methods three, four this year, try

294
00:15:02.745 --> 00:15:07.285
to actually go through that content, um, as opposed to going

295
00:15:07.285 --> 00:15:10.245
through specialist maths content in order to prepare

296
00:15:10.345 --> 00:15:12.405
for specialist maths three, four,

297
00:15:12.405 --> 00:15:16.005
because I know a lot of students, um, in my opinion

298
00:15:16.115 --> 00:15:17.925
that didn't do Methods three four

299
00:15:18.225 --> 00:15:20.085
or hadn't revised Methods three four

300
00:15:20.085 --> 00:15:21.965
before going into Specialist maths.

301
00:15:22.575 --> 00:15:26.645
Three four really did struggle a little bit, um, just

302
00:15:26.645 --> 00:15:31.455
because the methods three four content is actually, um,

303
00:15:31.535 --> 00:15:32.975
prerequisite knowledge.

304
00:15:33.475 --> 00:15:35.735
So they're not going to teach you, you know, um,

305
00:15:35.985 --> 00:15:39.695
basic calculus like differentiation, anti differentiation,

306
00:15:40.045 --> 00:15:41.455
they expect you to know that.

307
00:15:41.715 --> 00:15:45.015
Um, and they're just going to build on that sort of stuff

308
00:15:45.565 --> 00:15:47.495
with the specialist maths component.

309
00:15:48.515 --> 00:15:52.525
So really try to, so if you are going to, you know, try

310
00:15:52.525 --> 00:15:54.165
to get a Head Start these holidays,

311
00:15:54.805 --> 00:15:56.805
I would actually focus on methods three,

312
00:15:56.835 --> 00:15:58.245
four if you're doing that,

313
00:15:59.425 --> 00:16:01.285
or um, if you've already done that,

314
00:16:01.285 --> 00:16:02.925
just revising the main sort of stuff.

315
00:16:02.925 --> 00:16:06.205
So calculus, algebra, all that sort of stuff

316
00:16:06.205 --> 00:16:09.205
before going into Specialist Master three, four as well

317
00:16:09.205 --> 00:16:11.165
as one two if you have done that.

318
00:16:12.265 --> 00:16:14.405
Um, but yeah, that's basically it.

319
00:16:14.945 --> 00:16:18.885
Um, in terms of the um, pre-lecture stuff,

320
00:16:18.985 --> 00:16:20.805
now let's actually get into the lecture.

321
00:16:20.945 --> 00:16:22.605
So just

322
00:16:22.605 --> 00:16:24.445
before we begin, here are some of the topics

323
00:16:24.475 --> 00:16:26.165
that you'll be covering this year.

324
00:16:27.865 --> 00:16:30.885
Um, we are only going to be covering the first two lectures,

325
00:16:31.065 --> 00:16:33.485
uh, first two topics in this lecture.

326
00:16:34.185 --> 00:16:35.805
Um, we don't have time to go

327
00:16:35.805 --> 00:16:37.405
through everything in a lot of detail.

328
00:16:38.105 --> 00:16:39.885
Um, but these are all the topics that you'll cover.

329
00:16:40.025 --> 00:16:41.605
So vector, cal vectors

330
00:16:41.605 --> 00:16:45.645
and vector calculus, complex numbers, logic

331
00:16:45.745 --> 00:16:47.765
and proof functions

332
00:16:47.765 --> 00:16:50.845
and relations, kinematics, differential

333
00:16:50.865 --> 00:16:53.525
and integral calculus, differential equations,

334
00:16:54.035 --> 00:16:57.045
probability hypothesis testing and statistics.

335
00:16:58.785 --> 00:17:02.525
Um, so I would say probably the first four topics are unit,

336
00:17:03.465 --> 00:17:06.605
uh, unit three and then the rest are probably unit four.

337
00:17:07.725 --> 00:17:10.805
I personally liked Unit four much more than unit three.

338
00:17:11.185 --> 00:17:14.325
Um, I just felt like unit three was not boring

339
00:17:14.425 --> 00:17:15.525
but a bit challenging.

340
00:17:15.525 --> 00:17:18.165
Unit four was a little bit more interesting.

341
00:17:18.365 --> 00:17:19.845
I would, uh, in my opinion.

342
00:17:21.905 --> 00:17:26.845
Um, okay, so what are vectors?

343
00:17:26.905 --> 00:17:30.885
So we're signing off with our first topic straight away, um,

344
00:17:30.885 --> 00:17:31.885
which is vectors.

345
00:17:32.275 --> 00:17:35.325
Vectors is a really important topic in spec three four

346
00:17:35.325 --> 00:17:39.205
because um, you do it off, um,

347
00:17:39.205 --> 00:17:40.525
with calculus as well.

348
00:17:40.625 --> 00:17:43.965
So it makes it even more sort of challenging

349
00:17:44.105 --> 00:17:47.485
and it's sort of more the application side of things.

350
00:17:48.145 --> 00:17:50.665
Um, I know I said that methods, um,

351
00:17:50.715 --> 00:17:52.305
specialist maths is not a lot

352
00:17:52.305 --> 00:17:53.745
of applications, it's just math.

353
00:17:54.395 --> 00:17:55.985
There is a little bit of application

354
00:17:55.985 --> 00:17:59.585
and that's mostly in terms of vectors and vector calculus

355
00:17:59.775 --> 00:18:02.145
because when we learn about vectors

356
00:18:02.145 --> 00:18:04.105
and vector calculus, we're sort

357
00:18:04.105 --> 00:18:06.025
of getting into the physics side of things

358
00:18:07.125 --> 00:18:09.305
and physics is an application of math.

359
00:18:10.285 --> 00:18:14.985
Um, so that is why vectors when you do them, you,

360
00:18:15.045 --> 00:18:17.345
the questions are gonna feel like you're doing application,

361
00:18:18.325 --> 00:18:19.665
but they're just going

362
00:18:19.665 --> 00:18:21.545
to be testing your mathematical skills.

363
00:18:22.045 --> 00:18:23.865
Um, or the key skills that we're gonna go

364
00:18:23.865 --> 00:18:25.665
through in this lecture for vectors.

365
00:18:26.605 --> 00:18:28.505
So what are vectors to start off with?

366
00:18:28.655 --> 00:18:33.145
Well, vectors are basically mathematical

367
00:18:33.195 --> 00:18:36.945
quantities that describe change essentially.

368
00:18:37.925 --> 00:18:39.745
Um, usually change in position,

369
00:18:39.845 --> 00:18:42.185
but it could describe a whole lot of things.

370
00:18:42.185 --> 00:18:46.465
Change in position, change in, you know, um,

371
00:18:47.875 --> 00:18:51.945
speed change in velocity, change in, uh,

372
00:18:52.105 --> 00:18:54.505
I shouldn't have said speed, I should have said velocity

373
00:18:54.845 --> 00:18:56.025
and I'll tell you why.

374
00:18:56.525 --> 00:19:00.705
Um, change in velocity, change in um, acceleration,

375
00:19:02.255 --> 00:19:03.475
all that sort of stuff.

376
00:19:04.055 --> 00:19:06.635
So it's just change which vectors represent

377
00:19:06.735 --> 00:19:10.075
how does something change from point A to point B.

378
00:19:10.695 --> 00:19:14.115
Um, it could be point A to point B in time, point A

379
00:19:14.115 --> 00:19:15.515
to point B in position.

380
00:19:16.855 --> 00:19:20.595
Um, and they have two components, so that's the magnitude

381
00:19:21.335 --> 00:19:22.715
and also the direction.

382
00:19:22.735 --> 00:19:26.985
So magnitude is sort of like

383
00:19:27.565 --> 00:19:28.905
how big something is.

384
00:19:29.645 --> 00:19:32.705
Um, if something has more magnitude it's more bigger,

385
00:19:33.765 --> 00:19:35.625
that's probably the best way of describing it.

386
00:19:35.885 --> 00:19:40.385
Um, and then direction, pretty much the angle

387
00:19:40.695 --> 00:19:44.945
that it makes, um, using um,

388
00:19:44.945 --> 00:19:48.345
either the north south system, um, oh yeah,

389
00:19:48.365 --> 00:19:52.025
so either the true bearing system, um, you know,

390
00:19:52.135 --> 00:19:53.425
usually along those lines,

391
00:19:53.445 --> 00:19:56.345
but most of the time we're just using angles,

392
00:19:56.495 --> 00:19:57.745
basically angles

393
00:19:57.745 --> 00:19:59.745
to the horizontal angles through the vertical.

394
00:20:00.695 --> 00:20:02.145
Yeah, so basically direction.

395
00:20:02.165 --> 00:20:04.105
So what direction is something pointing in?

396
00:20:04.575 --> 00:20:06.825
When we look at stuff like distance

397
00:20:07.165 --> 00:20:11.785
or um, speed, we don't know the di Um, so uh,

398
00:20:11.785 --> 00:20:14.265
we don't know the direction, we just know the magnitude.

399
00:20:14.285 --> 00:20:17.785
So if someone has traveled to kilometers,

400
00:20:18.615 --> 00:20:20.705
they might have traveled two kilometers north,

401
00:20:20.775 --> 00:20:22.825
they might have traveled two kilometers south,

402
00:20:23.335 --> 00:20:25.225
they might have traveled one kilometer north

403
00:20:25.225 --> 00:20:26.705
and then one kilometer south.

404
00:20:26.885 --> 00:20:28.425
So if we're returning in this to the same

405
00:20:28.705 --> 00:20:31.315
position, same for speed.

406
00:20:31.315 --> 00:20:34.355
If someone is traveling at two kilometers per hour,

407
00:20:34.575 --> 00:20:37.195
are they going north at two kilometers power?

408
00:20:37.295 --> 00:20:39.075
Are they going south, are they going west?

409
00:20:40.975 --> 00:20:44.595
So, um, those are scaler quantities.

410
00:20:45.255 --> 00:20:49.005
Um, you know, stuff like distance vectors are quantities

411
00:20:49.005 --> 00:20:51.325
which have both magnitude and direction.

412
00:20:51.545 --> 00:20:53.565
So they provide us a little bit more information

413
00:20:54.105 --> 00:20:56.525
and that's why they're a little bit more useful compared

414
00:20:56.525 --> 00:20:58.645
to the conventional sort of stuff.

415
00:21:00.195 --> 00:21:04.965
Okay, so next let's have a look at depicting vectors.

416
00:21:04.985 --> 00:21:08.645
So how do we actually show that something is a vector?

417
00:21:10.065 --> 00:21:13.525
So we, um, you would've seen this in year 11, um,

418
00:21:13.525 --> 00:21:16.365
so I'm not gonna go through this part in a lot more detail,

419
00:21:16.585 --> 00:21:20.525
but basically a vector when you're drawing it out has a tail

420
00:21:20.865 --> 00:21:23.845
and a head, and that's basically just showing the direction.

421
00:21:24.045 --> 00:21:27.845
So for example, in this case, we have the tail on the left

422
00:21:28.145 --> 00:21:29.165
and the head on the right.

423
00:21:30.505 --> 00:21:33.725
So therefore the direction that this mag, uh,

424
00:21:33.725 --> 00:21:35.685
that this vector is, um, traveling in

425
00:21:35.685 --> 00:21:38.685
or you know, whatever the vector is representing is

426
00:21:38.685 --> 00:21:43.325
to the right, the length represents the magnitude.

427
00:21:44.185 --> 00:21:48.845
Um, and the length is only really important if we are

428
00:21:48.875 --> 00:21:51.085
comparing two or more vectors.

429
00:21:52.225 --> 00:21:54.805
If the other, if we are just looking at one vector, like

430
00:21:55.265 --> 00:21:57.285
how can we tell what the magnitude, we can literally,

431
00:21:57.505 --> 00:21:59.765
you know, have the magnitude be anything.

432
00:22:00.825 --> 00:22:03.325
Um, but it's only when we're comparing two things.

433
00:22:03.385 --> 00:22:06.725
So for example, this arrow might be, you know,

434
00:22:07.575 --> 00:22:11.385
have a magnitude of two, but then, oops, sorry, my bad.

435
00:22:16.705 --> 00:22:17.995
Just to get my pen out

436
00:22:18.535 --> 00:22:21.475
and if I'm looking down, um, it is just

437
00:22:21.475 --> 00:22:23.915
because I'm looking at my iPad.

438
00:22:24.175 --> 00:22:27.755
Um, okay, so if we have a longer arrow,

439
00:22:27.785 --> 00:22:32.535
something like this, then that would be a magnitude

440
00:22:32.675 --> 00:22:35.615
of four where if this magnitude was true.

441
00:22:36.075 --> 00:22:37.695
So that's basically what that is.

442
00:22:39.075 --> 00:22:42.695
Um, and vectors we know exist in

443
00:22:43.065 --> 00:22:44.095
three dimensions.

444
00:22:44.675 --> 00:22:47.015
Um, we only have three dimensions currently.

445
00:22:47.015 --> 00:22:50.415
We don't have a fourth dimension, um, technically,

446
00:22:50.555 --> 00:22:52.495
but so when we look at vectors,

447
00:22:52.495 --> 00:22:54.455
when we look at vectors in the third dimension,

448
00:22:54.915 --> 00:22:58.415
so we'll look at the three dimensions in the next slide,

449
00:22:58.995 --> 00:22:59.215
but

450
00:23:01.705 --> 00:23:04.085
um, uh, what was I gonna say?

451
00:23:04.085 --> 00:23:06.005
Yeah, so just something

452
00:23:06.005 --> 00:23:09.685
to note is when we are drawing vectors on a, on a plane,

453
00:23:10.945 --> 00:23:14.085
the important thing to note here is that

454
00:23:15.745 --> 00:23:17.725
it doesn't really matter whether start from

455
00:23:18.025 --> 00:23:22.545
or end at as long as they have the same direction magnitude,

456
00:23:22.695 --> 00:23:23.985
it's the exact same vector.

457
00:23:25.215 --> 00:23:28.105
Okay? Uh, so that's something really important to note.

458
00:23:28.245 --> 00:23:32.905
Um, obviously you guys would've covered that um, in year 11.

459
00:23:33.005 --> 00:23:35.265
If you haven't, um, that's something new to know.

460
00:23:35.925 --> 00:23:39.505
So vectors does not matter what direction, uh, sorry,

461
00:23:39.735 --> 00:23:42.185
does not matter where they're starting from,

462
00:23:42.185 --> 00:23:44.505
where they're ending at, as long as the magnitude

463
00:23:44.505 --> 00:23:46.485
and direction the same, they're the same vector.

464
00:23:47.905 --> 00:23:49.325
So all three vectors here,

465
00:23:49.765 --> 00:23:52.365
although they're at different starting positions,

466
00:23:53.115 --> 00:23:54.765
they're the exact same vector.

467
00:23:57.595 --> 00:23:59.725
Okay, um, let's get

468
00:24:03.045 --> 00:24:04.745
um, to the next slide.

469
00:24:05.575 --> 00:24:07.025
Okay, so this is what I was talking about.

470
00:24:07.175 --> 00:24:09.905
Vectors in three dimensions, most

471
00:24:09.925 --> 00:24:12.505
of the time I would say 90% of the time you'll be dealing

472
00:24:12.505 --> 00:24:13.985
with vectors in three dimensions,

473
00:24:14.635 --> 00:24:18.345
which will have both an IAJ and a K component.

474
00:24:20.005 --> 00:24:23.645
I is usually, um, east, west

475
00:24:25.385 --> 00:24:26.905
J is usually north south

476
00:24:27.645 --> 00:24:30.625
and then K's actually popping out of the page

477
00:24:30.805 --> 00:24:32.185
or going into the page.

478
00:24:33.385 --> 00:24:35.465
A little bit hard to visualize here,

479
00:24:35.685 --> 00:24:40.305
but it's sort of like if I have my flat hand,

480
00:24:41.965 --> 00:24:46.425
um, I component would be going left, right, um,

481
00:24:47.025 --> 00:24:49.305
J would be going up down my hand

482
00:24:49.405 --> 00:24:53.305
and then K would be pointing up or going down into my hand

483
00:24:53.325 --> 00:24:56.105
or outta my hand a little bit hard to visualize.

484
00:24:56.105 --> 00:24:57.945
You don't really need to visualize it's the

485
00:24:58.135 --> 00:24:59.305
mats that's important.

486
00:25:01.345 --> 00:25:04.285
Um, but sometimes just visualizing it

487
00:25:04.345 --> 00:25:06.645
or just drawing a quick diagram really does help.

488
00:25:09.635 --> 00:25:11.795
Okay, adding vectors.

489
00:25:11.895 --> 00:25:13.195
So this is where we start

490
00:25:13.195 --> 00:25:14.635
to get into the map side of things.

491
00:25:16.335 --> 00:25:20.025
Basically what we do when we add vectors is we take the true

492
00:25:20.025 --> 00:25:21.705
vectors that we want to add.

493
00:25:22.485 --> 00:25:25.385
So for example, in the um, over here we have U

494
00:25:27.315 --> 00:25:31.455
and V, we have U and we have V.

495
00:25:33.175 --> 00:25:35.315
So we, these are the two vectors that we want to add.

496
00:25:36.055 --> 00:25:39.795
So basically what we do is we align them so that the head

497
00:25:39.895 --> 00:25:43.395
of the first vector, head of the first vector

498
00:25:44.465 --> 00:25:46.995
touches the tail of the second.

499
00:25:48.025 --> 00:25:50.525
So as you can see here, the head

500
00:25:50.545 --> 00:25:52.925
of the U is touching the tail of the V.

501
00:25:53.265 --> 00:25:55.485
Now because it's adding, it doesn't matter which order you

502
00:25:55.485 --> 00:25:57.965
do them, you could do them as V

503
00:25:58.545 --> 00:26:02.005
and then, oops, sorry,

504
00:26:04.895 --> 00:26:08.795
and then V you could do it like that,

505
00:26:09.375 --> 00:26:10.915
you'll get the exact same answer.

506
00:26:11.515 --> 00:26:13.715
'cause like I said, or the only thing

507
00:26:13.715 --> 00:26:15.075
that matters is the direction

508
00:26:16.085 --> 00:26:18.505
and the magnitude, the rest is not important.

509
00:26:20.145 --> 00:26:24.845
And basically the um, the actual vector that you,

510
00:26:24.985 --> 00:26:29.485
the resulting vector or the sum vector is basically um,

511
00:26:29.505 --> 00:26:32.445
the vector that you get when you draw an arrow from the tail

512
00:26:32.465 --> 00:26:34.445
of the first vector to the head of the second.

513
00:26:35.585 --> 00:26:39.355
So tail, the first head of the second.

514
00:26:40.425 --> 00:26:44.845
And as you can see this, and this is the exact same vector.

515
00:26:44.985 --> 00:26:47.845
So when you're adding them, the order does not matter.

516
00:26:47.845 --> 00:26:49.285
You'll get the exact same vector.

517
00:26:51.875 --> 00:26:55.045
Here we can see a few more examples. So we have A plus B.

518
00:26:55.635 --> 00:26:57.045
This is a bit of a weird one

519
00:26:57.045 --> 00:27:00.725
because they have the same, uh,

520
00:27:01.235 --> 00:27:02.285
well not the same,

521
00:27:02.285 --> 00:27:03.845
but they have opposite directions

522
00:27:04.195 --> 00:27:05.805
exactly opposite directions.

523
00:27:07.565 --> 00:27:11.115
So all we have done is we have, it's sort

524
00:27:11.115 --> 00:27:16.035
of like you have subtracted, you know, a part of a,

525
00:27:16.135 --> 00:27:18.955
so you've taken off a chunk of a sort of like sort

526
00:27:18.955 --> 00:27:23.715
of thinking it like that P plus Q, pretty straightforward,

527
00:27:23.825 --> 00:27:27.555
just a line from the tail of P to the head of Q.

528
00:27:28.875 --> 00:27:32.805
Okay, another thing that's important when it comes to stuff

529
00:27:32.805 --> 00:27:36.805
that you're not drawing is actually adding, um,

530
00:27:36.875 --> 00:27:39.765
vectors when they're in the IJK form,

531
00:27:40.825 --> 00:27:44.045
all we do when we are adding vectors in that form is

532
00:27:45.585 --> 00:27:48.085
we just add the individual components.

533
00:27:49.065 --> 00:27:52.445
So we'll add the I components, we'll add the J components

534
00:27:52.445 --> 00:27:54.445
with each other and we'll add the K components.

535
00:27:55.145 --> 00:27:59.325
So as you can see here, three i plus I gives us four i

536
00:27:59.855 --> 00:28:03.445
seven j plus 2.5 J gives us 9.5 J

537
00:28:04.525 --> 00:28:07.765
negative 2K plus 11 K gives us nine K.

538
00:28:09.145 --> 00:28:13.365
So that's what happens when we add vectors in the IJK form.

539
00:28:15.005 --> 00:28:17.095
What about when we're subtracting vectors?

540
00:28:17.115 --> 00:28:19.975
So subtracting vectors is so straightforward

541
00:28:19.975 --> 00:28:23.215
because it's the exact same as vector edition,

542
00:28:23.405 --> 00:28:24.815
just one minor thing.

543
00:28:25.595 --> 00:28:30.575
And that is because we're subtracting something we need

544
00:28:30.575 --> 00:28:31.935
to flip, um,

545
00:28:31.955 --> 00:28:33.295
or reverse the direction

546
00:28:33.295 --> 00:28:35.535
of the second vector when we're adding.

547
00:28:36.275 --> 00:28:39.135
So basically, uh, when what, when we're subtracting,

548
00:28:39.135 --> 00:28:41.895
so basically if we're subtracting these two vectors over

549
00:28:41.895 --> 00:28:46.425
here, basically what we need

550
00:28:46.425 --> 00:28:49.145
to do is essentially just add them.

551
00:28:49.605 --> 00:28:52.585
But what we are actually adding is the opposite of this.

552
00:28:53.085 --> 00:28:57.465
So minus this, we flip it, it becomes, plus,

553
00:28:58.325 --> 00:28:59.585
you know, the opposite vector.

554
00:28:59.885 --> 00:29:03.345
So as you can see the direction has been reversed.

555
00:29:04.125 --> 00:29:06.585
And then we just add them like we have on the previous

556
00:29:06.595 --> 00:29:09.275
slide, pretty straightforward.

557
00:29:09.415 --> 00:29:10.995
So I'll just do a quick example.

558
00:29:12.155 --> 00:29:14.935
So if we have something like whoops,

559
00:29:19.485 --> 00:29:23.585
minus this, basically

560
00:29:23.585 --> 00:29:25.945
what we do is we take the same vector, oh,

561
00:29:26.065 --> 00:29:27.265
I think I'm shortening it,

562
00:29:28.725 --> 00:29:32.125
remember the magnitude is important when we're drawing.

563
00:29:32.825 --> 00:29:36.525
Um, and then we add and we flip the direction.

564
00:29:36.705 --> 00:29:39.655
So it basically just becomes the vector.

565
00:29:41.585 --> 00:29:43.685
And then remember, so we start with the first vector

566
00:29:43.745 --> 00:29:47.885
and then we put the tail of the second vector to the head

567
00:29:47.885 --> 00:29:49.965
of the first vector like this.

568
00:29:50.625 --> 00:29:54.925
And then the resultant vector is just going to be the vector

569
00:29:54.995 --> 00:29:58.125
that we draw from the tail of the first

570
00:29:58.505 --> 00:29:59.765
to the head of the second.

571
00:30:00.065 --> 00:30:04.955
So this is our final answer, so I hope that makes sense.

572
00:30:05.525 --> 00:30:09.635
Let's move on. Vector properties.

573
00:30:10.255 --> 00:30:14.315
So, um, vectors have a lot of unique properties

574
00:30:14.335 --> 00:30:15.755
and a lot of things that you'll be asked

575
00:30:15.755 --> 00:30:18.395
to calculate when you get a vector.

576
00:30:18.575 --> 00:30:21.275
So the first thing that you'll most likely be asked

577
00:30:21.275 --> 00:30:23.355
to calculate is the magnitude of the vector.

578
00:30:24.375 --> 00:30:27.275
So when we have something in IJK form,

579
00:30:27.815 --> 00:30:30.315
we have the I component, the J component

580
00:30:30.415 --> 00:30:31.555
and the K component.

581
00:30:33.015 --> 00:30:34.155
Um, it, and

582
00:30:34.155 --> 00:30:36.795
that's usually written in this form, the one that we looked at.

583
00:30:36.975 --> 00:30:40.155
So before we were just given arrows, the magnitude's pretty

584
00:30:40.335 --> 00:30:42.515
for pretty straightforward when we're given the arrows,

585
00:30:43.145 --> 00:30:45.355
just measure it using like a ruler

586
00:30:46.625 --> 00:30:48.595
when we're given vectors in this form.

587
00:30:48.595 --> 00:30:51.235
However, we need to do something unique

588
00:30:51.235 --> 00:30:53.555
because essentially what this actually is, is

589
00:30:55.335 --> 00:30:58.945
it's telling you how far, so the X next

590
00:30:58.945 --> 00:31:01.945
to the I component is telling you how far the vector is

591
00:31:02.735 --> 00:31:05.145
left right from the origin.

592
00:31:07.105 --> 00:31:09.565
So if I were to draw a diagram and I'm,

593
00:31:09.565 --> 00:31:12.765
and I'm not good at drawing these ones, um,

594
00:31:18.425 --> 00:31:20.425
I think that's how you draw it anyways.

595
00:31:21.365 --> 00:31:26.225
So this is what X component, this is Y

596
00:31:26.485 --> 00:31:27.825
and then this is Z.

597
00:31:28.245 --> 00:31:31.425
So it'll be somewhere, you know, along here, let's just say,

598
00:31:32.325 --> 00:31:33.345
so we draw like this

599
00:31:33.445 --> 00:31:37.095
and based what we're doing is we're calculating the,

600
00:31:37.515 --> 00:31:40.015
the actual length of that vector from the origin.

601
00:31:40.195 --> 00:31:44.045
And that is what the magnitude is. And there's a formula.

602
00:31:44.225 --> 00:31:46.205
All you need to do is need to square root

603
00:31:47.465 --> 00:31:50.485
and this sort of is derived from actually Pythagoras.

604
00:31:50.485 --> 00:31:51.765
So if you wanna look at the full proof,

605
00:31:51.765 --> 00:31:54.085
which you might cover in class, um,

606
00:31:54.605 --> 00:31:56.525
I would really encourage you to watch like a video

607
00:31:56.705 --> 00:31:58.645
of the proof of the magnitude of the vector.

608
00:31:58.755 --> 00:32:01.485
It's really interesting. Um, but

609
00:32:01.715 --> 00:32:04.525
otherwise I'll just go through the formula for today.

610
00:32:04.705 --> 00:32:08.245
Um, and the formula is the modulus, uh,

611
00:32:08.865 --> 00:32:10.045
the symbol is modulus

612
00:32:10.045 --> 00:32:12.525
and you'll learn that as well next, uh, this year.

613
00:32:13.945 --> 00:32:15.405
But that's how we basically denote

614
00:32:15.405 --> 00:32:16.845
the magnitude of something.

615
00:32:17.665 --> 00:32:21.725
And the magnitude of R is equal to the square root of

616
00:32:22.705 --> 00:32:25.125
the i component squared plus the

617
00:32:25.845 --> 00:32:28.965
J component squared plus the K component squared.

618
00:32:29.465 --> 00:32:31.605
So we just um, square root

619
00:32:31.825 --> 00:32:36.715
and we square all the numbers in front of the i, J

620
00:32:36.735 --> 00:32:39.605
and K if we only have two of the components.

621
00:32:39.605 --> 00:32:40.925
So sometimes we might just have I

622
00:32:40.925 --> 00:32:43.205
and J, then we just, you know, do the same thing

623
00:32:43.225 --> 00:32:45.885
but we just, you know, don't have to consider this

624
00:32:45.905 --> 00:32:48.885
or if there's no I component, then we ignore that

625
00:32:49.065 --> 00:32:50.445
and we just look at these two.

626
00:32:51.145 --> 00:32:52.845
So this formula can be altered depending on

627
00:32:52.845 --> 00:32:53.885
what you are actually given.

628
00:32:57.075 --> 00:32:59.405
Okay, next. Another concept that you need

629
00:32:59.405 --> 00:33:01.685
to really understand is parallel vectors.

630
00:33:02.265 --> 00:33:04.925
So a lot of the time you'll be asked to prove

631
00:33:05.035 --> 00:33:07.525
that two vectors are parallel to each other.

632
00:33:09.385 --> 00:33:11.125
And basically what you need to understand for

633
00:33:11.125 --> 00:33:15.085
that is two vectors are only parallel to each other

634
00:33:17.575 --> 00:33:18.715
if, um,

635
00:33:18.735 --> 00:33:23.635
and you'll have to use this particular formula to prove if

636
00:33:25.135 --> 00:33:29.615
U is equal to a scaler multiplied

637
00:33:29.835 --> 00:33:31.295
by you know, the second vector.

638
00:33:31.955 --> 00:33:34.175
And basically what that is saying is

639
00:33:34.175 --> 00:33:35.855
that if we have vector U,

640
00:33:39.575 --> 00:33:41.985
another vector is only parallel

641
00:33:42.605 --> 00:33:46.025
if we can multiply the magnitude of U to get V.

642
00:33:47.115 --> 00:33:50.335
And that sort of makes sense as well because V

643
00:33:50.435 --> 00:33:52.455
and U are the exact same vectors, the only thing

644
00:33:52.455 --> 00:33:53.855
that differs is their magnitude.

645
00:33:54.555 --> 00:33:57.095
So U and V basically the same vector.

646
00:33:57.675 --> 00:34:01.505
We just need a fact a scaler K, which is either going

647
00:34:01.505 --> 00:34:04.945
to stretch slash squish the magnitude

648
00:34:05.645 --> 00:34:07.705
and that's how we prove that something is parallel.

649
00:34:08.405 --> 00:34:11.425
If that is not the case, then it's not parallel.

650
00:34:11.425 --> 00:34:12.905
So a good example for example

651
00:34:12.965 --> 00:34:17.225
for this is let's say we have two I plus

652
00:34:18.275 --> 00:34:21.865
three J plus 4K,

653
00:34:23.165 --> 00:34:25.905
and let's say we were asked to work out whether

654
00:34:26.455 --> 00:34:30.465
this is parallel to four i plus six J

655
00:34:31.135 --> 00:34:32.225
plus eight K.

656
00:34:33.325 --> 00:34:35.305
And now what we would have to prove is

657
00:34:35.305 --> 00:34:37.185
that let's say this is you

658
00:34:38.445 --> 00:34:39.825
and let's say this is V,

659
00:34:40.115 --> 00:34:43.985
sorry if the writing is a bit messy, um,

660
00:34:44.085 --> 00:34:45.305
I'm just gonna clear this part.

661
00:34:45.735 --> 00:34:49.545
Okay. So all we would have to prove is that you

662
00:34:53.045 --> 00:34:57.505
uh, that, sorry, that U is equal to K times by V

663
00:34:57.925 --> 00:35:00.345
and we can clearly see that some factor of two

664
00:35:00.405 --> 00:35:02.505
or a scaler of half actually.

665
00:35:03.325 --> 00:35:06.385
So U is actually half of V

666
00:35:07.455 --> 00:35:10.465
because if we multiply V by half

667
00:35:10.985 --> 00:35:14.065
get two i plus three j plus 4K, which is U.

668
00:35:14.325 --> 00:35:15.665
So that's why they're parallel.

669
00:35:17.345 --> 00:35:19.955
Next we have the concept of unit vectors.

670
00:35:19.975 --> 00:35:23.315
So unit vectors are a special type of vector

671
00:35:23.345 --> 00:35:25.315
that have a magnitude of one,

672
00:35:26.135 --> 00:35:28.515
and this is to specify direction.

673
00:35:29.375 --> 00:35:32.475
So basically what uni vectors help us to do is

674
00:35:33.945 --> 00:35:38.565
they sort of, um, retract the magnitude of a vector

675
00:35:39.025 --> 00:35:40.325
to just being one.

676
00:35:40.825 --> 00:35:43.605
And why we sometimes need this is we might just need the

677
00:35:43.605 --> 00:35:46.125
direction of a particular vector, um,

678
00:35:46.865 --> 00:35:48.525
but we don't really need its magnitude.

679
00:35:48.625 --> 00:35:52.165
So for example, you'll get questions like find a

680
00:35:53.185 --> 00:35:56.965
or determine the vector that is parallel to this

681
00:35:57.425 --> 00:36:00.365
but has a magnitude of you know, blah blah blah.

682
00:36:00.985 --> 00:36:02.965
And the way of, you know, sort of doing

683
00:36:02.965 --> 00:36:05.245
that is finding the unit vector

684
00:36:05.425 --> 00:36:09.085
and then just multiplying the vector, uh, the unit vector

685
00:36:09.185 --> 00:36:10.605
by whatever magnitude you need.

686
00:36:11.545 --> 00:36:13.325
That's the most straightforward way.

687
00:36:13.975 --> 00:36:16.245
Other times you might need to use this is sort

688
00:36:16.245 --> 00:36:17.965
of sometimes finding angles.

689
00:36:18.435 --> 00:36:20.045
Yeah, so a lot of real uses

690
00:36:20.045 --> 00:36:23.565
and also for something um, that we'll learn a bit later on,

691
00:36:23.565 --> 00:36:26.325
which is called a vector and a scaler resolute,

692
00:36:26.325 --> 00:36:28.405
you'll also need to find unit vectors for that.

693
00:36:29.105 --> 00:36:31.845
But the formula basically is, is we have the vector

694
00:36:32.905 --> 00:36:34.565
all inter drew to find the unit vector.

695
00:36:34.785 --> 00:36:37.925
And the unit vector has this really special hat symbol

696
00:36:39.105 --> 00:36:42.645
is we need to just divide by the magnitude of that vector.

697
00:36:43.905 --> 00:36:45.165
So the vector divided

698
00:36:45.225 --> 00:36:48.325
by its magnitude gives us the unit vector.

699
00:36:52.715 --> 00:36:57.425
Oops. So next thing when we multiply

700
00:36:57.455 --> 00:37:01.145
vectors together, okay, so now let's have a look at s scaler

701
00:37:01.325 --> 00:37:02.465
or dot products.

702
00:37:03.325 --> 00:37:07.025
So this is when we're multiplying two vectors by each other.

703
00:37:07.025 --> 00:37:10.465
Technically it's not multiplying, it's more

704
00:37:10.465 --> 00:37:11.785
so finding the dot product.

705
00:37:12.045 --> 00:37:15.265
We really don't call it um, multiplying.

706
00:37:16.685 --> 00:37:20.545
Um, yeah, so when we're trying to find the dot product

707
00:37:20.685 --> 00:37:23.865
of two vectors, um,

708
00:37:23.925 --> 00:37:26.065
and I'm hoping that you guys have seen this

709
00:37:26.065 --> 00:37:28.865
before in units one

710
00:37:28.865 --> 00:37:32.505
and two if you haven't, this is definitely a new concept um,

711
00:37:32.765 --> 00:37:35.665
for vectors, but very, very useful

712
00:37:36.845 --> 00:37:39.425
dot products are one of the most important things

713
00:37:39.425 --> 00:37:42.465
that you'll um, have to work out either in proofs

714
00:37:42.485 --> 00:37:45.745
or just for like other sort of general calculations.

715
00:37:47.625 --> 00:37:50.355
Okay? So finding the dot product of something,

716
00:37:50.375 --> 00:37:51.995
how do we actually go about doing that?

717
00:37:52.135 --> 00:37:56.115
So to find the dot product of true vectors, all we do is we

718
00:37:56.785 --> 00:37:58.995
just add the corresponding components.

719
00:37:59.695 --> 00:38:03.165
So for example, for, oops, my bad.

720
00:38:11.025 --> 00:38:14.795
Okay, that's good. Um, okay, let's just say we have

721
00:38:15.495 --> 00:38:16.995
vector A and vector B

722
00:38:16.995 --> 00:38:18.555
and we're trying to find the unit vector.

723
00:38:18.895 --> 00:38:22.395
For those two vectors, all we need to do is we need

724
00:38:22.395 --> 00:38:24.035
to multiply the I components

725
00:38:29.805 --> 00:38:32.905
And add it to the product of the B components.

726
00:38:33.395 --> 00:38:34.745
We'll do that in a different color

727
00:38:35.695 --> 00:38:36.955
and that is what you can see here.

728
00:38:36.955 --> 00:38:39.115
If there's a K component as well, then we do the same thing.

729
00:38:39.375 --> 00:38:41.835
Add to the product of the K components,

730
00:38:42.735 --> 00:38:44.235
we can only do it for two vectors.

731
00:38:44.235 --> 00:38:47.115
However, you can't dot product three vectors,

732
00:38:47.115 --> 00:38:48.155
you'll have to do them separately.

733
00:38:48.155 --> 00:38:50.355
So one, so you have to do um,

734
00:38:50.775 --> 00:38:52.355
dot product A times dot product.

735
00:38:52.655 --> 00:38:55.675
Uh, let's say um, we had A

736
00:38:57.555 --> 00:39:01.235
B, C, which you'll never ever get.

737
00:39:02.185 --> 00:39:03.995
This is something you likely to get,

738
00:39:04.175 --> 00:39:06.835
but this in itself you are not going to get

739
00:39:06.835 --> 00:39:10.395
because it actually does not, uh, technically it does exist,

740
00:39:11.575 --> 00:39:16.035
um, but you'll never, you know, you'll rarely ever get this.

741
00:39:16.815 --> 00:39:19.155
But what you'll need to do is find the dot product of A

742
00:39:19.175 --> 00:39:20.915
and B and then do C.

743
00:39:21.095 --> 00:39:22.595
So it won't work if you just do

744
00:39:23.115 --> 00:39:26.315
A times B times C altogether.

745
00:39:28.255 --> 00:39:32.275
Um, another thing to really take note

746
00:39:32.275 --> 00:39:34.315
of here is that um,

747
00:39:36.175 --> 00:39:39.955
for the dot products we will get a scaler answer,

748
00:39:40.285 --> 00:39:43.195
which is kind of weird, but that's just how it works.

749
00:39:43.255 --> 00:39:45.275
So we actually get an answer that is a scaler.

750
00:39:45.275 --> 00:39:46.395
So a whole number

751
00:39:47.335 --> 00:39:49.755
or if it's a square root than

752
00:39:49.755 --> 00:39:50.875
like a square root or something.

753
00:39:50.895 --> 00:39:52.915
But you get the point that we're gonna get a scaler,

754
00:39:52.915 --> 00:39:54.555
we're not gonna get a vector as the answer.

755
00:39:57.585 --> 00:39:59.475
Okay? Another thing that we need to know is

756
00:39:59.495 --> 00:40:00.555
how to find angles.

757
00:40:00.655 --> 00:40:04.075
So remember when I said that angles are so, so important,

758
00:40:04.415 --> 00:40:06.475
um, because they help us determine the

759
00:40:06.475 --> 00:40:07.795
direction of a vector.

760
00:40:09.805 --> 00:40:13.185
Um, vector angles is a really important concept

761
00:40:13.365 --> 00:40:15.545
and it uses the concept of dot product

762
00:40:15.925 --> 00:40:17.425
to actually work it out.

763
00:40:18.525 --> 00:40:21.465
So to find the angle between two vectors, we have

764
00:40:21.465 --> 00:40:24.785
to use this um, messy formula, which is basically the

765
00:40:25.045 --> 00:40:27.745
of the angle between two vectors.

766
00:40:27.745 --> 00:40:30.345
And this is so used to find the vector, uh, the angle

767
00:40:30.415 --> 00:40:34.685
between two vectors, not just the angle of one vector,

768
00:40:34.685 --> 00:40:37.405
it won't work, it's the angle between true vectors.

769
00:40:38.785 --> 00:40:41.965
And in order to use this s formula, there's something

770
00:40:41.965 --> 00:40:46.365
that needs to sort of, um, be understood

771
00:40:46.705 --> 00:40:49.125
and that is that the vectors that we're actually trying

772
00:40:49.125 --> 00:40:51.725
to find the angle for need to be tailed to tail.

773
00:40:52.145 --> 00:40:54.845
And I'll show you what that means in a second.

774
00:40:54.985 --> 00:40:58.205
But just looking at the formula, it's basically, um,

775
00:40:58.305 --> 00:41:00.525
the cause of the angle between two vectors is equal

776
00:41:00.525 --> 00:41:04.085
to the dot product of the true vectors divided

777
00:41:04.225 --> 00:41:06.285
by the magnitude, um,

778
00:41:06.305 --> 00:41:08.285
of the two vectors multiplied by each other.

779
00:41:08.875 --> 00:41:13.045
Just a very, um, a very weird looking formula there.

780
00:41:13.225 --> 00:41:15.365
But that's what we need to use to find the angle.

781
00:41:15.945 --> 00:41:18.245
And what we mean by the vectors being tail

782
00:41:18.245 --> 00:41:19.485
to tail is something like this.

783
00:41:19.545 --> 00:41:22.445
As you can see we have the tail, oops

784
00:41:25.085 --> 00:41:28.815
tail and then over here and then we also have the tail here.

785
00:41:28.835 --> 00:41:30.535
And this is the angle that we're finding.

786
00:41:31.395 --> 00:41:33.285
If it's like this where you have the head

787
00:41:34.155 --> 00:41:37.815
and then the tail, that's not going to work.

788
00:41:39.365 --> 00:41:43.935
Some important properties, true note of dot products,

789
00:41:44.435 --> 00:41:49.295
the dot product of two vectors is just the magnitude of

790
00:41:49.295 --> 00:41:50.695
that vector squared.

791
00:41:50.755 --> 00:41:55.375
Add a um, the dot product

792
00:41:55.515 --> 00:41:56.575
of two vectors

793
00:41:56.715 --> 00:41:58.375
and if that is equal to zero,

794
00:41:59.085 --> 00:42:01.615
then a then the two vectors are perpendicular.

795
00:42:01.635 --> 00:42:05.735
So what that means is it makes the right angle and that is

796
00:42:05.735 --> 00:42:08.495
because we end up getting cause of 90 degrees.

797
00:42:09.355 --> 00:42:14.095
And what is cosm? 90 degrees? It is just zero.

798
00:42:18.645 --> 00:42:22.415
Oops. Okay,

799
00:42:22.435 --> 00:42:24.135
so next we have the cross product.

800
00:42:24.955 --> 00:42:26.735
So this is the new part of the study design.

801
00:42:27.075 --> 00:42:29.855
Um, students weren't required to know this prior,

802
00:42:30.075 --> 00:42:34.295
but basically there's one again, another um,

803
00:42:34.785 --> 00:42:36.895
weird messy looking formula.

804
00:42:37.995 --> 00:42:40.815
Um, and basically the formula's over here.

805
00:42:41.635 --> 00:42:43.055
So to find the dot product

806
00:42:43.115 --> 00:42:44.495
or the cross product, this is

807
00:42:44.495 --> 00:42:46.415
where the symbol actually looks like a cross.

808
00:42:46.725 --> 00:42:49.055
Whereas before when we were finding the dot product,

809
00:42:49.755 --> 00:42:53.455
it just looked like a.like this.

810
00:42:54.195 --> 00:42:56.295
Now it's actually a cross, so

811
00:42:56.295 --> 00:42:57.935
that's why we called it a cross product.

812
00:42:58.875 --> 00:43:01.095
Um, so given two vectors, a ai,

813
00:43:01.575 --> 00:43:04.815
A one i plus a two j plus a three K,

814
00:43:04.915 --> 00:43:09.735
and BB one IB two J plus B three K,

815
00:43:11.275 --> 00:43:15.895
the cross product is defined as a cross B.

816
00:43:17.585 --> 00:43:19.605
All we need to do is we need to take the matrix

817
00:43:23.105 --> 00:43:25.165
of the three components of that vector

818
00:43:29.085 --> 00:43:32.665
And multiply it by the matrix of the B components

819
00:43:33.445 --> 00:43:35.225
and that will give us our answer.

820
00:43:37.055 --> 00:43:41.405
Oops. So here let's, we'll get at a quick example.

821
00:43:41.545 --> 00:43:46.245
So find the cross product of three i plus two J minus K,

822
00:43:47.235 --> 00:43:49.645
four I minus six J plus K.

823
00:43:50.665 --> 00:43:51.925
So we have our two vectors.

824
00:43:52.185 --> 00:43:55.965
All we have done is we have found the cross product, um,

825
00:43:55.985 --> 00:43:59.245
or what we have actually done is we've written down the,

826
00:43:59.955 --> 00:44:04.895
oops, the components of the U vector in the first matrix.

827
00:44:05.995 --> 00:44:10.095
So the I component the J component and the K component.

828
00:44:11.835 --> 00:44:16.015
And then we have written down the, uh,

829
00:44:16.315 --> 00:44:18.695
the J com, uh, sorry not the J, the V components.

830
00:44:19.355 --> 00:44:22.975
If there are no components for a particular vector,

831
00:44:23.125 --> 00:44:24.175
just write it as zero.

832
00:44:26.235 --> 00:44:27.455
So if, let's just say

833
00:44:27.795 --> 00:44:31.565
for V it was just four I plus minus six J, just leave it

834
00:44:31.705 --> 00:44:34.965
as four negative six zero

835
00:44:37.145 --> 00:44:39.085
and then we actually do the cross.

836
00:44:39.225 --> 00:44:40.805
You can do this on your calculator, but

837
00:44:40.805 --> 00:44:44.605
otherwise um, there is a strategy to this.

838
00:44:45.065 --> 00:44:47.965
So what you need to do is, oops, lemme just check.

839
00:44:48.025 --> 00:44:50.925
Oh yeah, so this one you'll need to do on your calculator.

840
00:44:50.925 --> 00:44:54.525
Otherwise I would just take this down in

841
00:44:54.625 --> 00:44:56.525
my book somewhere.

842
00:44:56.825 --> 00:44:58.165
So this form is really important

843
00:44:58.305 --> 00:45:00.925
and it will help you solve the cross product.

844
00:45:01.705 --> 00:45:05.685
So A two B three minus A three B two A three B one minus A

845
00:45:05.685 --> 00:45:10.005
one B three, A one B two minus A two B one.

846
00:45:10.105 --> 00:45:12.005
So that's what we're actually doing when we

847
00:45:12.025 --> 00:45:13.165
are solving this formula.

848
00:45:16.465 --> 00:45:20.445
And after we've done that we will get something like this,

849
00:45:21.125 --> 00:45:24.525
a result in matrix and that's basically a IJ

850
00:45:24.545 --> 00:45:26.565
and K components of the result in matrix.

851
00:45:26.705 --> 00:45:28.765
And this time we will actually get a vector

852
00:45:29.785 --> 00:45:32.285
for the cross product and not just a scaler.

853
00:45:35.835 --> 00:45:38.005
Okay, so next we have projection vectors.

854
00:45:38.265 --> 00:45:43.125
So if we have a vector like shown above,

855
00:45:43.705 --> 00:45:47.205
we will have something called a projection and a rejection.

856
00:45:47.945 --> 00:45:50.485
So projection is sort of like the shadow

857
00:45:50.515 --> 00:45:52.845
that a vector is making on another vector.

858
00:45:54.105 --> 00:45:58.645
So if we had, you know, let's say vector b oops

859
00:45:59.515 --> 00:45:59.965
over here

860
00:46:04.825 --> 00:46:09.005
And let's say we had vector A going into infinity,

861
00:46:09.015 --> 00:46:11.605
we're sort of just seeing oops,

862
00:46:11.915 --> 00:46:15.245
it's not going into infinity, it stops some somewhere.

863
00:46:15.655 --> 00:46:19.365
We're sort of just seeing what is the shadow sort

864
00:46:19.365 --> 00:46:22.765
of it makes or where does the shadow stop essentially

865
00:46:23.555 --> 00:46:26.525
that is what the projection is and it has a specific formula

866
00:46:27.345 --> 00:46:31.885
and the formula is um, so um, the, it depends on

867
00:46:31.885 --> 00:46:33.005
what the question is asking you.

868
00:46:33.005 --> 00:46:37.565
So if it asking you what is the S scaler resolute of A,

869
00:46:37.705 --> 00:46:40.845
of vector A in the direction of B,

870
00:46:42.475 --> 00:46:44.125
then what you need to do is

871
00:46:45.905 --> 00:46:50.355
have have vector a dot product it with vector B

872
00:46:50.855 --> 00:46:53.835
and then divide by the magnitude of B.

873
00:46:55.295 --> 00:46:56.795
So that is a scale of resolute,

874
00:46:56.795 --> 00:46:58.435
it will give you a scaler quantity

875
00:46:59.255 --> 00:47:02.235
and that will be the magnitude of this projection.

876
00:47:02.575 --> 00:47:05.915
So the magnitude of this, if we're trying

877
00:47:05.915 --> 00:47:07.155
to find the vector resolutes,

878
00:47:07.155 --> 00:47:09.915
that will actually give you the vector of the projection.

879
00:47:10.815 --> 00:47:15.795
All you need to do is take vector a dot product it

880
00:47:15.795 --> 00:47:19.955
with vector B, divide by the magnitude

881
00:47:20.335 --> 00:47:21.675
of B squared

882
00:47:22.615 --> 00:47:25.355
and then multiplied, oh sorry, not multiplied.

883
00:47:26.095 --> 00:47:30.125
Um, so doing this will give you a S scaler quantity

884
00:47:31.465 --> 00:47:34.045
and that will, and that's just sort of like a factor

885
00:47:34.045 --> 00:47:36.845
that you need to multiply just the vector B by,

886
00:47:37.065 --> 00:47:40.205
so not a dot product, just multiplying it.

887
00:47:40.265 --> 00:47:45.085
So a scaler multiplication And then

888
00:47:45.265 --> 00:47:47.645
the rejection or the perpendicular vector.

889
00:47:47.825 --> 00:47:49.445
So that's this vector over here.

890
00:47:51.115 --> 00:47:53.845
Well if we think about it, we know that um,

891
00:47:54.705 --> 00:47:56.365
the projection vector, sorry,

892
00:47:56.385 --> 00:47:58.205
let me just delete this annotation.

893
00:47:58.425 --> 00:48:01.325
We know that this vector over here, the projection vector

894
00:48:02.635 --> 00:48:05.445
plus the rejection vector gives you vector A.

895
00:48:05.905 --> 00:48:08.565
So basically if we already found the projection vector

896
00:48:09.545 --> 00:48:10.765
to find you

897
00:48:11.065 --> 00:48:14.205
or the rejection vector is just going to be

898
00:48:15.165 --> 00:48:17.465
vector A minus the projection vector

899
00:48:18.205 --> 00:48:19.945
and that will give you your rejection

900
00:48:19.945 --> 00:48:21.065
or perpendicular vector.

901
00:48:21.845 --> 00:48:25.265
So this just gives you the perpendicular distance from the

902
00:48:25.265 --> 00:48:27.985
projection or the other vector to a,

903
00:48:32.095 --> 00:48:35.625
okay, so here we have a quick example.

904
00:48:36.775 --> 00:48:39.385
Find the vector resolute of A in the direction

905
00:48:39.405 --> 00:48:41.825
of B given.

906
00:48:42.255 --> 00:48:44.905
Okay, so what was our formula from before?

907
00:48:45.005 --> 00:48:47.345
So it was oops,

908
00:48:50.845 --> 00:48:54.585
vector a, sorry,

909
00:48:54.685 --> 00:48:56.625
my pen's just being weird.

910
00:48:57.485 --> 00:48:58.985
So it's going to be vector A.

911
00:49:00.705 --> 00:49:02.525
So we actually don't write vectors like this.

912
00:49:02.985 --> 00:49:04.925
Um, they're having the question

913
00:49:04.955 --> 00:49:09.605
because I couldn't type out the squiggly arrows,

914
00:49:09.705 --> 00:49:11.085
but in an exam

915
00:49:11.105 --> 00:49:13.565
or a sack, this is how you're going to be writing vectors.

916
00:49:14.825 --> 00:49:18.825
So vector, sorry, oh yeah, that's right.

917
00:49:22.165 --> 00:49:25.445
Dot vector B

918
00:49:27.465 --> 00:49:31.795
Divided by the magnitude of B squared.

919
00:49:32.695 --> 00:49:33.995
And then we have vector B.

920
00:49:36.625 --> 00:49:38.205
So basically that is going to be

921
00:49:41.895 --> 00:49:44.055
I minus three K

922
00:49:45.795 --> 00:49:47.655
dot product I.

923
00:49:48.025 --> 00:49:50.855
Sorry, if I'm looking down, I'm just looking at my um,

924
00:49:51.165 --> 00:49:55.255
iPad minus four J plus K

925
00:49:57.845 --> 00:50:02.495
divided it by the magnitude of B squared.

926
00:50:03.035 --> 00:50:05.095
So what's the magnitude of B squared?

927
00:50:06.125 --> 00:50:10.695
That will just be um, what's the magnitude of B?

928
00:50:13.155 --> 00:50:16.335
Uh oh yeah, so we'll just work that out um, in a second.

929
00:50:17.355 --> 00:50:21.615
But that's just going to be remember root um,

930
00:50:23.155 --> 00:50:25.455
eye component squared, oops,

931
00:50:29.475 --> 00:50:34.355
I component squared, which is just one squared plus

932
00:50:35.195 --> 00:50:38.995
negative four squared plus another one squared.

933
00:50:40.215 --> 00:50:43.075
And because it was the magnitude squared,

934
00:50:43.655 --> 00:50:45.995
we can just actually remove the square root,

935
00:50:46.015 --> 00:50:47.515
it will just cancel out

936
00:50:49.855 --> 00:50:52.195
and then multiply that by vector B.

937
00:50:52.295 --> 00:50:54.235
So I'm just gonna do that at the end.

938
00:50:54.415 --> 00:50:57.635
I'm just gonna find what this equals to.

939
00:50:58.095 --> 00:51:00.635
So I would encourage you guys to stop the video

940
00:51:01.095 --> 00:51:02.875
or if you're watching it live, just take a moment

941
00:51:02.895 --> 00:51:04.355
to do the question.

942
00:51:07.055 --> 00:51:10.795
So it will just be, so finding the dot product, all we need

943
00:51:10.795 --> 00:51:13.075
to do is multiply the corresponding components.

944
00:51:13.135 --> 00:51:14.315
So we have what I

945
00:51:14.735 --> 00:51:18.675
and I, so one times one, which is one, okay,

946
00:51:18.735 --> 00:51:20.315
for J we don't really have a component,

947
00:51:20.415 --> 00:51:21.955
so just going to be zero.

948
00:51:23.895 --> 00:51:26.595
And then for K it's going to be negative three times one,

949
00:51:26.595 --> 00:51:29.315
which is negative three over the magnitude.

950
00:51:29.375 --> 00:51:33.715
So one plus one, which is two plus 16, which is 18.

951
00:51:35.845 --> 00:51:39.625
And that will just be negative two over 18,

952
00:51:40.795 --> 00:51:42.385
which is negative one over nine.

953
00:51:42.405 --> 00:51:44.265
And then we just multiply by vector B.

954
00:51:44.265 --> 00:51:47.005
So vector B was I

955
00:51:47.775 --> 00:51:50.605
minus four J plus K.

956
00:51:51.585 --> 00:51:53.725
And you can just leave your answer like that, you don't need

957
00:51:53.725 --> 00:51:54.965
to simplify it any further.

958
00:51:56.705 --> 00:52:00.205
But yeah, that's basically it for the um, vector resolutes.

959
00:52:01.355 --> 00:52:04.645
Okay, um, let me know if you have any questions, the chat,

960
00:52:04.645 --> 00:52:06.125
otherwise we'll move on.

961
00:52:08.075 --> 00:52:11.525
Okay, next we have this concept of linear independence.

962
00:52:14.305 --> 00:52:18.125
So this is actually really comp, I wouldn't say complicate.

963
00:52:18.125 --> 00:52:22.605
It's a little bit of a challenging concept to visualize

964
00:52:22.785 --> 00:52:26.085
or conceptualize, um, because it's,

965
00:52:26.085 --> 00:52:28.285
because it's in three dimensions basically.

966
00:52:28.585 --> 00:52:31.885
And something in three dimensions is really hard to

967
00:52:33.295 --> 00:52:36.085
comprehend if you can't really see it in

968
00:52:36.105 --> 00:52:37.245
um, you know, actually see it.

969
00:52:38.585 --> 00:52:42.645
So if you can find like a three dimensional sort of thing,

970
00:52:42.785 --> 00:52:44.565
um, usually there's like three dimensional

971
00:52:44.735 --> 00:52:46.885
visualizes, um, programs.

972
00:52:46.985 --> 00:52:48.725
If you can, I would really encourage you guys

973
00:52:48.745 --> 00:52:53.125
to visualize this, but basically what linear dependency is,

974
00:52:53.265 --> 00:52:56.165
is if a vector aligns on a single linear plane.

975
00:52:56.185 --> 00:52:58.885
So basically if we have multiple vectors

976
00:53:00.345 --> 00:53:03.765
and when we put them on a linear plane,

977
00:53:04.225 --> 00:53:09.005
so a linear plane is basically, um, x, y,

978
00:53:09.325 --> 00:53:11.405
z, the, the graph that I showed you

979
00:53:11.405 --> 00:53:15.205
before, if you put on that, if the vector somehow

980
00:53:16.125 --> 00:53:20.485
coincide or they somehow bump into each other, then

981
00:53:20.485 --> 00:53:22.245
that's called being linear dependent.

982
00:53:22.435 --> 00:53:24.485
They're linearly dependent on each other

983
00:53:24.995 --> 00:53:27.005
because they're colliding into each other.

984
00:53:27.105 --> 00:53:28.125
So as you can see here,

985
00:53:29.265 --> 00:53:32.165
if we put these three vectors on a linear plane together,

986
00:53:34.015 --> 00:53:36.145
they're going to collide with each other.

987
00:53:37.325 --> 00:53:39.385
And that's called being linear dependent.

988
00:53:39.485 --> 00:53:42.985
So crossing over, passing through one vector,

989
00:53:44.125 --> 00:53:45.545
if they, if they don't do that,

990
00:53:45.565 --> 00:53:47.905
that's called being linearly independent.

991
00:53:49.045 --> 00:53:50.865
But how do we do that mathematically?

992
00:53:51.885 --> 00:53:56.505
So there's a lot of different processes, um,

993
00:53:56.605 --> 00:53:57.825
or not processes.

994
00:53:57.825 --> 00:53:58.825
There's a lot of different ways

995
00:53:58.925 --> 00:54:01.905
and strategies of actually working this out,

996
00:54:03.365 --> 00:54:06.065
but the way that I like to do it is using matrices

997
00:54:07.105 --> 00:54:09.065
'cause that just really simplifies the process.

998
00:54:09.325 --> 00:54:10.945
So what, so the question

999
00:54:10.945 --> 00:54:12.345
that you're gonna get is going to be something like this.

1000
00:54:12.345 --> 00:54:15.265
So determine whether the following vectors are linearly

1001
00:54:15.495 --> 00:54:17.665
independent, excuse me,

1002
00:54:19.125 --> 00:54:20.585
are linearly independent,

1003
00:54:21.265 --> 00:54:26.185
A equals three I minus two J plus KB equals six I

1004
00:54:26.185 --> 00:54:30.825
minus three J plus five KC equals four i plus

1005
00:54:31.015 --> 00:54:33.425
five J minus 2K.

1006
00:54:34.365 --> 00:54:37.265
And we are trying to see if they are linearly dependent.

1007
00:54:37.285 --> 00:54:39.705
So the formula that we like to use is

1008
00:54:40.685 --> 00:54:43.425
if K one plus K two B

1009
00:54:43.975 --> 00:54:46.505
plus K three C is equal to zero.

1010
00:54:49.245 --> 00:54:53.265
So I just like to rewrite that as a vector.

1011
00:54:53.765 --> 00:54:57.865
So K one a scaler quantity times by a

1012
00:54:58.605 --> 00:55:00.025
and where do we get that actually?

1013
00:55:00.165 --> 00:55:04.905
So the way that we get that is basically what we're trying

1014
00:55:04.905 --> 00:55:09.625
to do is we're trying to multiply this by scaler, oops, this

1015
00:55:09.685 --> 00:55:11.385
by scaler and this by scaler.

1016
00:55:11.385 --> 00:55:15.145
And if we add them up together like this, if it's a

1017
00:55:15.705 --> 00:55:17.425
triangle, then we we're actually just

1018
00:55:17.425 --> 00:55:18.745
ending up in the same position.

1019
00:55:18.745 --> 00:55:21.905
Because remember the way that you find um,

1020
00:55:22.975 --> 00:55:25.785
what a vector is, you start from the starting point,

1021
00:55:25.785 --> 00:55:27.065
which is the tail,

1022
00:55:27.605 --> 00:55:30.865
and you follow it along until you reach your head

1023
00:55:31.405 --> 00:55:32.585
ending up at the same position.

1024
00:55:32.585 --> 00:55:34.225
That would just be zero, right?

1025
00:55:35.245 --> 00:55:37.585
So that just means if, if it equals to zero,

1026
00:55:38.575 --> 00:55:40.225
then it's linearly dependent.

1027
00:55:40.885 --> 00:55:43.225
If it doesn't equal to zero, then it's, sorry,

1028
00:55:43.225 --> 00:55:45.625
if it's equals zero, then it's linearly dependent.

1029
00:55:45.965 --> 00:55:48.705
If it doesn't equal zero, then it's linearly independent.

1030
00:55:50.625 --> 00:55:53.275
Oops. Okay? Yep.

1031
00:55:53.615 --> 00:55:57.475
So now looking at this, we are trying

1032
00:55:57.475 --> 00:56:02.195
to see if K one A plus K two B, so a scaler multiplied

1033
00:56:02.215 --> 00:56:06.895
by a plus a scaler times

1034
00:56:06.955 --> 00:56:11.655
by B plus a scaler times by C, does that give a zero or not?

1035
00:56:14.675 --> 00:56:18.055
So the way that I like to do it is write this in the form

1036
00:56:18.315 --> 00:56:20.175
of a vector, uh, sorry,

1037
00:56:20.175 --> 00:56:22.055
not a vector in the form of a matrix.

1038
00:56:22.675 --> 00:56:24.405
So I just wrote down the components.

1039
00:56:25.225 --> 00:56:29.245
So we have the I components, J components, K components

1040
00:56:29.985 --> 00:56:34.245
of the three vectors multiplied by K one, K two, K three,

1041
00:56:35.785 --> 00:56:37.165
and that should be equal to zero.

1042
00:56:38.505 --> 00:56:42.045
Now we will only find a solution for this matrix.

1043
00:56:43.145 --> 00:56:46.685
Uh oh, sorry. Linearly linear dependency will only occur

1044
00:56:46.685 --> 00:56:49.845
when there is no unique solutions when we don't get any

1045
00:56:49.845 --> 00:56:51.645
solutions for this equation

1046
00:56:51.795 --> 00:56:55.125
because that just means that, um, K one,

1047
00:56:55.205 --> 00:56:56.405
K two three does not exist.

1048
00:56:56.425 --> 00:56:59.205
So that just means it can't be equal to zero.

1049
00:56:59.225 --> 00:57:01.005
So that means it's linearly dependent.

1050
00:57:02.265 --> 00:57:04.725
So basically what we do, instead of actually, you know,

1051
00:57:04.725 --> 00:57:05.725
trying to do algebra

1052
00:57:05.745 --> 00:57:07.365
or anything like that, we just find the

1053
00:57:07.605 --> 00:57:08.845
determinant of this matrix.

1054
00:57:11.105 --> 00:57:15.405
So I'm not sure how exposed you guys are to matrices.

1055
00:57:16.385 --> 00:57:18.845
Um, this might be the first time that you're seeing a matrix

1056
00:57:19.505 --> 00:57:22.245
and if that's, so, um, just ignore this method.

1057
00:57:22.895 --> 00:57:25.125
There is another method which your teacher will go through.

1058
00:57:25.265 --> 00:57:28.605
I'm just using this for those that know how matrices work

1059
00:57:28.625 --> 00:57:29.685
and have used them before.

1060
00:57:31.655 --> 00:57:33.075
Um, but I would rec,

1061
00:57:33.075 --> 00:57:34.315
but even if you haven't used matrices,

1062
00:57:34.355 --> 00:57:35.755
I would really encourage this method.

1063
00:57:36.575 --> 00:57:39.395
So then what we can do is just find the determinant

1064
00:57:39.395 --> 00:57:41.915
of this matrix and what do we know about determinants

1065
00:57:42.855 --> 00:57:47.555
if the determinant is equal to zero or yeah.

1066
00:57:47.555 --> 00:57:49.635
So if the determinant is equal to zero,

1067
00:57:50.625 --> 00:57:52.435
then there is no solutions.

1068
00:57:52.895 --> 00:57:57.155
If it is not equal to zero, then there is a solution.

1069
00:57:58.735 --> 00:58:00.395
And in this case, when we find the determinant

1070
00:58:00.395 --> 00:58:02.315
of this matrix, we get negative 79.

1071
00:58:02.315 --> 00:58:04.155
So that means there is a solution that exists.

1072
00:58:04.155 --> 00:58:07.675
So K one, K two, K three do have values that exist.

1073
00:58:08.615 --> 00:58:11.555
So therefore as the determinant is not zero, the set

1074
00:58:11.555 --> 00:58:14.155
of vectors are linearly dependent.

1075
00:58:16.275 --> 00:58:20.015
But yeah, that's basically it for um, vectors actually.

1076
00:58:20.235 --> 00:58:23.895
Um, this was the last topic. Linear depend.

1077
00:58:24.535 --> 00:58:27.535
Independency definitely a bit of, a bit

1078
00:58:27.535 --> 00:58:28.575
of a difficult concept,

1079
00:58:28.915 --> 00:58:33.175
but definitely something that um, you'll learn a lot

1080
00:58:33.435 --> 00:58:36.175
and once you learn it, like there's only going

1081
00:58:36.175 --> 00:58:37.975
to be like mostly multiple choice questions.

1082
00:58:38.515 --> 00:58:40.135
So you can use like your calculator.

1083
00:58:40.475 --> 00:58:45.295
Um, but yeah, linear dependency, um, we might go

1084
00:58:45.295 --> 00:58:47.895
through at the end again just one more time, um,

1085
00:58:47.895 --> 00:58:49.255
or a practice question or something.

1086
00:58:50.485 --> 00:58:54.655
Okay. Okay, so now we move on

1087
00:58:54.755 --> 00:58:56.495
to complex numbers.

1088
00:58:57.555 --> 00:58:59.775
Um, but before we do, I'm just going to give you

1089
00:59:00.685 --> 00:59:05.295
guys 10 minutes to ask me any questions that you have,

1090
00:59:06.075 --> 00:59:08.055
um, about com, um, about vectors

1091
00:59:08.435 --> 00:59:11.855
or anything that I've gone through within this lecture

1092
00:59:12.475 --> 00:59:14.215
or just any questions in general.

1093
00:59:15.975 --> 00:59:18.875
Um, I'm just gonna get a quick drink and then I'll be back

1094
00:59:19.375 --> 00:59:21.115
and then we'll start on complex numbers.

1095
00:59:21.305 --> 00:59:23.565
In the meantime, pop through any questions in the chat

1096
00:59:23.565 --> 00:59:25.165
and I'll be an and I'll answer them.

1097
01:05:22.305 --> 01:05:24.335
Okay, everyone, um,

1098
01:05:24.435 --> 01:05:29.375
now we'll get started back on complex numbers, okay,

1099
01:05:30.675 --> 01:05:32.895
um, just a little meme here for everyone.

1100
01:05:33.555 --> 01:05:37.805
Um, okay. Okay.

1101
01:05:37.905 --> 01:05:39.245
So complex numbers.

1102
01:05:40.585 --> 01:05:43.565
Um, so complex numbers consist of a real

1103
01:05:44.105 --> 01:05:45.645
and imaginary components.

1104
01:05:45.645 --> 01:05:49.005
Hopefully everyone's actually had a look at complex numbers

1105
01:05:49.465 --> 01:05:51.085
in year 11.

1106
01:05:51.705 --> 01:05:54.605
Um, definitely I know it's part of the study science,

1107
01:05:54.625 --> 01:05:56.245
you would've covered it, but some schools

1108
01:05:56.795 --> 01:05:58.525
they don't cover it in a lot of detail

1109
01:05:58.665 --> 01:06:01.875
or they're just like skim over it, which is um,

1110
01:06:02.435 --> 01:06:04.355
probably not the best because this is one

1111
01:06:04.355 --> 01:06:08.435
of the important most important topics in S3 four.

1112
01:06:09.505 --> 01:06:10.765
Um, but yeah, let's get started.

1113
01:06:10.905 --> 01:06:15.725
So complex numbers consist of a real and imaginary component

1114
01:06:15.905 --> 01:06:17.525
and can be expressed in the form.

1115
01:06:18.505 --> 01:06:20.845
Zed equals a plus bi.

1116
01:06:22.265 --> 01:06:25.765
Um, and where did we even get the imaginary component from?

1117
01:06:26.395 --> 01:06:30.285
Well, it's from this, it's from I, which is equal

1118
01:06:30.345 --> 01:06:31.565
to root negative one.

1119
01:06:31.705 --> 01:06:33.845
So it's numbers that don't really exist

1120
01:06:34.345 --> 01:06:35.645
but are made to exist.

1121
01:06:35.865 --> 01:06:37.605
So that's why it's imaginary.

1122
01:06:37.665 --> 01:06:41.565
We just some common, um,

1123
01:06:44.165 --> 01:06:45.905
common, what was I gonna say?

1124
01:06:46.045 --> 01:06:47.705
Common equations that you need to know.

1125
01:06:48.065 --> 01:06:52.265
I I squared, I cubed I four, I power four, I power five.

1126
01:06:52.865 --> 01:06:55.265
I mean obviously you can do some quick working out

1127
01:06:55.265 --> 01:06:57.505
and working it out, but just knowing that at the top

1128
01:06:57.505 --> 01:07:01.345
of your mind is really, really um, beneficial.

1129
01:07:03.655 --> 01:07:05.715
And after I four, it just repeats itself.

1130
01:07:05.735 --> 01:07:06.915
So it's pretty straightforward.

1131
01:07:07.055 --> 01:07:10.275
If you are given like I 36, you know that four is a factor

1132
01:07:10.275 --> 01:07:13.155
of 36, so it's just going to be the same as I power four.

1133
01:07:14.985 --> 01:07:16.915
Okay? Complex conjugate.

1134
01:07:17.735 --> 01:07:22.355
So the complex conjugate is um, basically the conjugate

1135
01:07:22.375 --> 01:07:23.755
of a complex number

1136
01:07:24.535 --> 01:07:28.685
and it is denoted by the symbol Z, um,

1137
01:07:28.915 --> 01:07:32.865
with a line on top like this.

1138
01:07:33.925 --> 01:07:36.945
So for example, the conjugate of

1139
01:07:37.625 --> 01:07:40.665
X plus YI is X minus YI.

1140
01:07:40.805 --> 01:07:43.305
So whatever the imaginary component is,

1141
01:07:43.805 --> 01:07:45.785
you just do the opposite sign.

1142
01:07:45.805 --> 01:07:49.585
So if it's X plus YI, then it's going to be x minus YI.

1143
01:07:49.645 --> 01:07:52.625
If it's X minus YI, then it's going to be x plus YI.

1144
01:07:53.645 --> 01:07:54.825
So you get the gist of it.

1145
01:07:55.605 --> 01:07:57.985
Um, some properties of the conjugate.

1146
01:07:58.045 --> 01:08:01.825
So if you multiply a complex number by its conjugate,

1147
01:08:02.535 --> 01:08:04.745
basically what you get is the magnitude

1148
01:08:05.085 --> 01:08:07.625
of the complex number squared.

1149
01:08:07.885 --> 01:08:09.225
And we'll, and I'll show you how

1150
01:08:09.225 --> 01:08:11.465
to work out the magnitude a bit later on.

1151
01:08:14.045 --> 01:08:17.645
Um, another thing about this sort of stuff is

1152
01:08:18.305 --> 01:08:19.925
not just gonna get simple question like

1153
01:08:19.995 --> 01:08:23.605
what is the conjugate of this complex number like

1154
01:08:23.605 --> 01:08:25.685
that's true is that it's probably year 11 stuff.

1155
01:08:26.505 --> 01:08:28.725
The sort of questions that you're gonna get are

1156
01:08:30.065 --> 01:08:33.165
not even proof questions more like, um,

1157
01:08:33.385 --> 01:08:35.925
and I'll show you some questions a bit later on,

1158
01:08:36.505 --> 01:08:39.685
but this sort of property is really exploited in multiple

1159
01:08:39.685 --> 01:08:41.845
choice questions where I give you a bunch of questions

1160
01:08:42.505 --> 01:08:45.645
and so sort of like ask you which one will give you this

1161
01:08:45.665 --> 01:08:48.805
and they give you like some weird answers, um,

1162
01:08:48.945 --> 01:08:49.965
for the multiple choice

1163
01:08:50.785 --> 01:08:54.245
and this Z times Z conjugate is equal

1164
01:08:54.245 --> 01:08:57.605
to the conjugate squared is something that a not a lot

1165
01:08:57.605 --> 01:09:00.605
of students really remember, um,

1166
01:09:01.105 --> 01:09:02.645
or really sort of focus on.

1167
01:09:02.785 --> 01:09:05.725
So a lot of the questions they forget to answer.

1168
01:09:06.985 --> 01:09:09.765
Um, and also just knowing off the top of your head

1169
01:09:09.765 --> 01:09:12.965
that this is equal to this makes solving this

1170
01:09:13.305 --> 01:09:14.325
so much straightforward

1171
01:09:15.385 --> 01:09:19.445
and as much time as you can save on the exam is, you know,

1172
01:09:19.445 --> 01:09:21.205
going to be so beneficial for you.

1173
01:09:23.465 --> 01:09:27.885
Um, okay, I guess here,

1174
01:09:27.885 --> 01:09:31.205
here we just have some basic questions, just sort

1175
01:09:31.205 --> 01:09:33.765
of like some year 11 revision stuff I would say.

1176
01:09:34.465 --> 01:09:36.165
Um, so just simplifying the following.

1177
01:09:36.185 --> 01:09:38.485
So two, I brackets I plus three.

1178
01:09:38.505 --> 01:09:40.405
So just using basic algebra rules.

1179
01:09:42.715 --> 01:09:44.055
So two I becomes

1180
01:09:47.555 --> 01:09:50.415
Two I squared plus

1181
01:09:51.035 --> 01:09:54.735
two ti two I times three, which is six I

1182
01:09:55.155 --> 01:09:58.055
and I squared we know is negative one.

1183
01:09:58.115 --> 01:09:59.975
So it's just going to be two times negative one,

1184
01:09:59.975 --> 01:10:02.175
which is two plus six.

1185
01:10:02.455 --> 01:10:03.975
I as our answer

1186
01:10:06.265 --> 01:10:08.365
one plus I over two plus I.

1187
01:10:08.385 --> 01:10:10.165
So whenever you're asked to solve something like this

1188
01:10:10.165 --> 01:10:12.045
where it has a complex number in the denominator,

1189
01:10:12.755 --> 01:10:16.005
this is when you're going to be using the complex conjugate.

1190
01:10:19.355 --> 01:10:22.055
So what you do is you multiply both the numerator

1191
01:10:23.085 --> 01:10:25.825
and the denominator by the conjugate of the denominator.

1192
01:10:25.825 --> 01:10:29.505
So two minus I minus I,

1193
01:10:31.045 --> 01:10:33.945
and that is how you can further simplify this

1194
01:10:33.945 --> 01:10:36.585
because then we will just have a multiplication on the top.

1195
01:10:41.735 --> 01:10:43.995
And what do we say when we multiply the

1196
01:10:44.075 --> 01:10:45.115
Z and it's conjugate?

1197
01:10:45.115 --> 01:10:49.115
We just get the magnitude squared

1198
01:10:49.655 --> 01:10:53.795
and the magnitude, we find it the exact same way as the,

1199
01:10:54.055 --> 01:10:55.115
the magnitude of a vector.

1200
01:10:56.695 --> 01:10:57.915
We just square, root

1201
01:11:00.555 --> 01:11:02.895
and square the I and J component.

1202
01:11:02.995 --> 01:11:06.855
So two squared plus one squared,

1203
01:11:08.205 --> 01:11:11.345
not the I and J, the real and imaginary, what am I saying?

1204
01:11:11.605 --> 01:11:14.765
So we mult, we just square the real and imaginary components

1205
01:11:14.785 --> 01:11:16.045
and then we square root it

1206
01:11:18.105 --> 01:11:20.095
and then, oh,

1207
01:11:20.195 --> 01:11:24.895
but remember it was conjugate magnitude, uh,

1208
01:11:24.995 --> 01:11:26.815
the magnitude squared.

1209
01:11:27.315 --> 01:11:29.775
So square root effectively just canceled out.

1210
01:11:29.775 --> 01:11:32.775
So we're just left with the numerator.

1211
01:11:33.395 --> 01:11:35.335
For this one we just use the rainbows methods.

1212
01:11:35.435 --> 01:11:39.575
So one times two, which is two, one minus I,

1213
01:11:39.575 --> 01:11:43.695
which is minus i i times two is

1214
01:11:44.395 --> 01:11:47.335
two i I times negative.

1215
01:11:47.415 --> 01:11:50.735
I is negative I squared, negative

1216
01:11:51.855 --> 01:11:52.855
I squared.

1217
01:11:52.855 --> 01:11:53.855
What is I squared?

1218
01:11:53.935 --> 01:11:56.615
I squared is negative one, so it's negative, negative one

1219
01:11:58.925 --> 01:12:02.215
over two squared plus one squared.

1220
01:12:02.215 --> 01:12:03.455
So four plus one is five.

1221
01:12:04.605 --> 01:12:06.575
It's gonna do my work on the left hand side.

1222
01:12:07.515 --> 01:12:11.695
So two minus two plus one.

1223
01:12:11.795 --> 01:12:13.975
So minus minus one becomes plus one.

1224
01:12:13.975 --> 01:12:17.975
So we're left with three minus i plus two,

1225
01:12:18.095 --> 01:12:21.525
I just plus I over five.

1226
01:12:22.025 --> 01:12:23.845
And you are welcome to leave your answer for like that

1227
01:12:23.845 --> 01:12:25.565
where you can expand it.

1228
01:12:25.585 --> 01:12:29.565
Two, make it three over five plus one over five I.

1229
01:12:31.125 --> 01:12:33.825
But yeah, that's basically it for the sort of questions

1230
01:12:33.825 --> 01:12:35.545
that the basic questions that you're gonna get

1231
01:12:35.545 --> 01:12:38.665
for simplifying, oh, sorry, I completely forgot.

1232
01:12:38.665 --> 01:12:39.705
There was one more.

1233
01:12:40.495 --> 01:12:43.025
Just this one over here using the double rainbows

1234
01:12:43.025 --> 01:12:44.105
method that we just used.

1235
01:12:45.725 --> 01:12:50.425
So two times 32 is 64, um,

1236
01:12:50.915 --> 01:12:53.025
minus two i

1237
01:12:54.915 --> 01:12:59.095
plus 32 I minus

1238
01:12:59.775 --> 01:13:01.695
I squared, I squared is negative one.

1239
01:13:01.695 --> 01:13:06.175
So minus negative one, which is just plus one,

1240
01:13:10.115 --> 01:13:11.495
oh, there's no denominator.

1241
01:13:12.005 --> 01:13:16.845
Okay, So adding the real numbers,

1242
01:13:16.935 --> 01:13:18.765
64 plus 1 65

1243
01:13:20.785 --> 01:13:23.365
and then the imaginary.

1244
01:13:23.365 --> 01:13:26.445
So 32 I minus two I, which is plus 30 I.

1245
01:13:27.985 --> 01:13:30.325
So that is our answer there.

1246
01:13:32.875 --> 01:13:35.605
Okay, here we have some solve the following questions

1247
01:13:36.055 --> 01:13:37.925
using complex numbers.

1248
01:13:38.755 --> 01:13:39.885
Okay? So just solve it

1249
01:13:39.885 --> 01:13:43.285
how you would normally solve a quadratic to start off with,

1250
01:13:44.225 --> 01:13:48.645
um, for the first one, just gonna move negative six, uh,

1251
01:13:48.645 --> 01:13:49.725
16 to the other side.

1252
01:13:49.725 --> 01:13:53.285
So we left with x squared is equal to negative 16,

1253
01:13:54.025 --> 01:13:55.205
and then we need a square root.

1254
01:13:55.225 --> 01:13:59.165
So X is equal to positive negative square root, negative 16.

1255
01:14:00.075 --> 01:14:01.885
Okay, so now we encounter problem

1256
01:14:02.705 --> 01:14:05.125
and this is how complex numbers were invented.

1257
01:14:05.425 --> 01:14:07.765
How are we going to now solve

1258
01:14:07.765 --> 01:14:10.445
because root negative 16 does not exist.

1259
01:14:11.745 --> 01:14:16.125
So how can it exist? Well, when you choose I.

1260
01:14:17.475 --> 01:14:21.215
So what is I? So I is negative one.

1261
01:14:21.355 --> 01:14:24.135
So we can multiply by six negative 16

1262
01:14:25.225 --> 01:14:26.895
times negative one.

1263
01:14:27.635 --> 01:14:32.505
Oh, sorry, not negative one. UM times.

1264
01:14:38.945 --> 01:14:43.215
Sorry, what am I doing? Um, times

1265
01:14:44.995 --> 01:14:47.995
I And what is I root negative one.

1266
01:14:54.325 --> 01:14:57.985
So therefore it will just become positive root 16 I

1267
01:15:00.785 --> 01:15:02.755
plus positive negative four I.

1268
01:15:08.315 --> 01:15:11.535
Yep. So that is our answer there. Positive negative four I.

1269
01:15:12.765 --> 01:15:15.735
Okay, next one. Okay, so when you have something like this,

1270
01:15:16.415 --> 01:15:20.535
I would probably recommend using uh, quadratic formula.

1271
01:15:21.035 --> 01:15:23.535
So X is equal to

1272
01:15:26.345 --> 01:15:30.385
negative B, which is negative four plus minus square root B

1273
01:15:30.415 --> 01:15:35.085
squared minus four A is one,

1274
01:15:36.085 --> 01:15:40.825
C is five Over

1275
01:15:42.005 --> 01:15:45.615
two A, which is equal

1276
01:15:45.635 --> 01:15:49.775
to negative four plus minus root 16 minus 20,

1277
01:15:49.865 --> 01:15:53.835
which is negative four over two.

1278
01:15:55.015 --> 01:15:58.875
So we have negative root four in the brackets.

1279
01:15:58.875 --> 01:16:03.635
That's just going to be negative four plus minus

1280
01:16:04.745 --> 01:16:06.715
root negative four.

1281
01:16:09.455 --> 01:16:11.315
Um, sorry, negative

1282
01:16:11.385 --> 01:16:15.525
four, oops.

1283
01:16:22.105 --> 01:16:26.775
Using I that will become positive negative two I over two

1284
01:16:27.435 --> 01:16:29.935
and further simplifying that it will just be negative two

1285
01:16:30.725 --> 01:16:31.815
plus minus I.

1286
01:16:31.915 --> 01:16:33.415
So that is our answer there.

1287
01:16:34.355 --> 01:16:37.015
So those are our two answers for this question.

1288
01:16:37.515 --> 01:16:41.295
Now, um, let me know again if you have any questions.

1289
01:16:41.595 --> 01:16:43.295
Um, I'm just skimming through this

1290
01:16:43.295 --> 01:16:47.615
because um, I do wanna go through some more

1291
01:16:48.165 --> 01:16:49.855
exam style questions at the end.

1292
01:16:50.405 --> 01:16:54.295
Oops. Okay, so here is something

1293
01:16:54.405 --> 01:16:57.255
that is also very important when it comes to

1294
01:16:57.825 --> 01:17:01.255
specialist maps three, four, um, and specialist maps.

1295
01:17:01.255 --> 01:17:02.815
One, two might've went over this,

1296
01:17:02.875 --> 01:17:04.255
but not in a lot of detail.

1297
01:17:05.035 --> 01:17:08.095
In specialism maps two, we actually use this argan diagram

1298
01:17:08.395 --> 01:17:10.245
to actually visualize

1299
01:17:10.245 --> 01:17:12.685
what we are actually doing in terms of complex numbers.

1300
01:17:13.265 --> 01:17:16.925
And I'll bring this diagram up, um, many times

1301
01:17:17.265 --> 01:17:19.845
during the lecture today, um,

1302
01:17:19.865 --> 01:17:21.405
as I'm just going through the content.

1303
01:17:23.625 --> 01:17:26.915
Okay, so how do we actually read yagen diagrams?

1304
01:17:26.985 --> 01:17:28.795
It's sort of very similar to the

1305
01:17:29.535 --> 01:17:31.155
XY linear plane that we are used to.

1306
01:17:31.975 --> 01:17:34.675
We have an X axes and a y axes,

1307
01:17:34.775 --> 01:17:38.075
but in this case the x axes actually the real axes

1308
01:17:38.655 --> 01:17:41.395
and the Y axes is the imaginary axes.

1309
01:17:42.175 --> 01:17:46.515
So in the real, um, axes, we plot the um,

1310
01:17:47.385 --> 01:17:50.675
real values and then on the imaginary axis we pop the

1311
01:17:51.025 --> 01:17:52.035
imaginary values.

1312
01:17:53.255 --> 01:17:55.435
So here is a few examples already.

1313
01:17:56.795 --> 01:17:57.975
Um, so for example,

1314
01:17:58.335 --> 01:18:00.695
negative one plus i negative one is the real component.

1315
01:18:00.695 --> 01:18:04.615
So it'll be over here. And then the imaginary component is

1316
01:18:05.375 --> 01:18:07.095
I so plus one.

1317
01:18:07.555 --> 01:18:09.015
So that's why we pop pop it here.

1318
01:18:12.925 --> 01:18:15.735
Okay, so next, looking at the polar form,

1319
01:18:17.735 --> 01:18:21.155
um, so this is something brand new for year 12.

1320
01:18:21.495 --> 01:18:23.875
You would've, yeah,

1321
01:18:23.875 --> 01:18:25.915
you probably wouldn't have covered this in year 11.

1322
01:18:26.965 --> 01:18:29.425
Um, so what is the polar form?

1323
01:18:29.525 --> 01:18:33.745
So the polar form is a way of expressing complex numbers,

1324
01:18:34.845 --> 01:18:38.945
um, that is different to the Cartesian um, representation.

1325
01:18:39.125 --> 01:18:41.865
So the Cartesian meth representation is what we're used to.

1326
01:18:41.965 --> 01:18:44.585
So something plus I, so the real

1327
01:18:44.605 --> 01:18:47.865
and imaginary components, this is polar form.

1328
01:18:47.865 --> 01:18:49.345
Polar form is a bit different.

1329
01:18:50.085 --> 01:18:51.265
And the way

1330
01:18:51.265 --> 01:18:54.185
that it's actually useful is it actually uses the angle

1331
01:18:55.675 --> 01:18:58.015
and the magnitude of the complex number.

1332
01:18:58.755 --> 01:19:00.935
So you can sort of think of, think of it

1333
01:19:00.995 --> 01:19:03.335
as like a vector complex numbers are

1334
01:19:03.335 --> 01:19:04.535
very similar to vectors.

1335
01:19:05.355 --> 01:19:08.815
Uh, actually the thinking I would say is very similar

1336
01:19:08.915 --> 01:19:10.815
to the way that you would think of vectors,

1337
01:19:11.355 --> 01:19:13.775
but there are some minor subtle differences.

1338
01:19:15.315 --> 01:19:18.375
Um, okay, so how does the Pola form work?

1339
01:19:20.205 --> 01:19:24.335
Well, so like I said, the polar form has a R component

1340
01:19:24.995 --> 01:19:26.255
and a theta component.

1341
01:19:27.315 --> 01:19:31.775
And the way that it works is we have Z equals x plus YI

1342
01:19:32.925 --> 01:19:35.705
and we write it in the form R equals cis x.

1343
01:19:37.015 --> 01:19:38.275
And what is cis?

1344
01:19:38.385 --> 01:19:41.575
Well, cis of theta

1345
01:19:42.555 --> 01:19:47.055
is actually just this cause theta plus Einstein Theater.

1346
01:19:47.205 --> 01:19:50.255
It's a shortened version of writing, you know,

1347
01:19:50.255 --> 01:19:51.615
cause theater plus Einstein theater.

1348
01:19:51.675 --> 01:19:54.295
So rather than writing cause theater plus Einstein theater

1349
01:19:54.295 --> 01:19:57.335
every single time, 'cause that's actually what the polo is,

1350
01:19:57.795 --> 01:19:59.215
we just simplify to cyst theater

1351
01:19:59.405 --> 01:20:00.535
just makes it easier for us.

1352
01:20:02.585 --> 01:20:06.525
So, um, so this is what it will end up looking like.

1353
01:20:06.545 --> 01:20:11.365
So our R cis theater, now what is RR is a magnitude

1354
01:20:11.465 --> 01:20:14.405
of the complex number from

1355
01:20:15.065 --> 01:20:18.045
the um, from the origin.

1356
01:20:18.905 --> 01:20:19.925
And the way that we find

1357
01:20:19.925 --> 01:20:22.805
that out is using this form over here, R is equal to

1358
01:20:23.705 --> 01:20:27.045
the square root of the real component squared plus the

1359
01:20:27.045 --> 01:20:28.405
imaginary component squared.

1360
01:20:28.405 --> 01:20:30.285
So very similar to what we have just done

1361
01:20:30.705 --> 01:20:34.005
before for vectors as well as what we did for um,

1362
01:20:35.295 --> 01:20:37.555
on the last few slides I think.

1363
01:20:38.345 --> 01:20:41.035
Yeah. Um, so that's the R component.

1364
01:20:41.035 --> 01:20:42.555
That is how you find the R component.

1365
01:20:42.775 --> 01:20:44.435
How do you find the theater component?

1366
01:20:45.105 --> 01:20:46.675
Theater is the hardest part

1367
01:20:47.095 --> 01:20:49.955
and the way that you find theater is actually the angle

1368
01:20:50.185 --> 01:20:53.395
that the complex number makes with the real plane.

1369
01:20:53.455 --> 01:20:56.595
And the way that I like to think of it is using triangles.

1370
01:20:57.255 --> 01:20:59.275
So we have two plus two I here as an example.

1371
01:20:59.975 --> 01:21:03.835
So we will always have an X component

1372
01:21:04.455 --> 01:21:05.795
and also Y component.

1373
01:21:05.935 --> 01:21:08.355
So, so if you've done methods, think of it sort

1374
01:21:08.355 --> 01:21:10.395
of like complex, uh, so sorry,

1375
01:21:10.395 --> 01:21:13.555
not complex circle functions on the unit circle,

1376
01:21:13.625 --> 01:21:14.835
sort of think of it like that.

1377
01:21:15.135 --> 01:21:16.635
We are finding what the angle is.

1378
01:21:17.895 --> 01:21:19.475
So this is the angle that we're trying to find.

1379
01:21:20.815 --> 01:21:21.995
So what we need

1380
01:21:21.995 --> 01:21:24.995
to drew is there's a very simple formula actually it's just

1381
01:21:25.095 --> 01:21:29.975
the imaginary component over the real component

1382
01:21:34.125 --> 01:21:35.465
and we find the tan of that.

1383
01:21:37.405 --> 01:21:40.625
But what this will actually drew is we'll actually find

1384
01:21:42.245 --> 01:21:43.385
ARG Z.

1385
01:21:44.495 --> 01:21:47.075
We want the argument of Z

1386
01:21:47.855 --> 01:21:49.915
and I'll show you what the difference is.

1387
01:21:51.355 --> 01:21:54.335
So ARG Z is just any angle.

1388
01:21:55.235 --> 01:22:00.055
Um, and when you do tan image of image over real,

1389
01:22:01.045 --> 01:22:04.215
what you're going to find is, sorry, it's not 10,

1390
01:22:04.215 --> 01:22:06.215
it's 10 inverse image over real.

1391
01:22:06.215 --> 01:22:09.175
That makes sense. You are just going

1392
01:22:09.175 --> 01:22:11.295
to find the angle in the first quadrant.

1393
01:22:12.075 --> 01:22:15.175
So when the imaginary and real numbers are both positive,

1394
01:22:15.515 --> 01:22:17.415
but what about if it's over here?

1395
01:22:18.405 --> 01:22:20.175
Will it still be 45 degrees?

1396
01:22:21.035 --> 01:22:22.775
No it won't because now the angle

1397
01:22:22.775 --> 01:22:25.675
that it makes is much greater.

1398
01:22:26.375 --> 01:22:27.995
So what will we use instead?

1399
01:22:28.735 --> 01:22:33.195
So then we will need to know what that angle will be,

1400
01:22:34.095 --> 01:22:36.195
um, in that particular quadrant.

1401
01:22:37.095 --> 01:22:41.235
So for example, if it was 10 inverse

1402
01:22:43.195 --> 01:22:48.035
negative two plus two I the ang,

1403
01:22:48.095 --> 01:22:51.235
if we did 10 inverse image of a reel, um,

1404
01:22:51.635 --> 01:22:54.515
ignoring the negatives and positives in this complex number,

1405
01:22:55.255 --> 01:22:58.315
we will still get PI of four or 45 degrees

1406
01:22:58.855 --> 01:23:00.035
and now it is up to us

1407
01:23:00.175 --> 01:23:02.715
to determine which quadrant that is in.

1408
01:23:02.715 --> 01:23:04.275
So what is the equivalent value

1409
01:23:04.455 --> 01:23:07.005
of PI four in the second quadrant?

1410
01:23:07.835 --> 01:23:09.325
Well it's through pi four

1411
01:23:09.325 --> 01:23:11.485
because just going to be pi minus PI four.

1412
01:23:11.705 --> 01:23:13.925
And this comes back to symmetry properties

1413
01:23:13.925 --> 01:23:14.965
of circular functions.

1414
01:23:16.265 --> 01:23:19.805
So that's why I remind you guys to have a look at the units

1415
01:23:20.575 --> 01:23:24.445
three and four methods and units one and two methods

1416
01:23:24.665 --> 01:23:26.645
and spec one and two content

1417
01:23:27.305 --> 01:23:29.365
before coming into spec three, four

1418
01:23:29.365 --> 01:23:32.525
because that is really important in terms of getting, uh,

1419
01:23:32.525 --> 01:23:33.925
understanding the concepts

1420
01:23:33.925 --> 01:23:36.845
and being able to effectively apply the maths.

1421
01:23:38.185 --> 01:23:41.165
If it was here we would still get 45 degrees,

1422
01:23:41.185 --> 01:23:44.045
but now we would need to determine whether it's you know,

1423
01:23:44.045 --> 01:23:46.005
in the first, second or third quadrant

1424
01:23:46.005 --> 01:23:48.085
and that if it was in third quadrant then we have to,

1425
01:23:48.385 --> 01:23:49.885
you know, set an appropriate angle.

1426
01:23:50.705 --> 01:23:53.235
However, there is a domain that we need to follow.

1427
01:23:53.695 --> 01:23:58.475
So this angle over here, it ha it has to be

1428
01:23:58.475 --> 01:24:01.035
between negative pie and positive pie.

1429
01:24:03.535 --> 01:24:08.195
Um, lemme just rub this out.

1430
01:24:13.255 --> 01:24:17.835
So really important, this angle over here has to be in the

1431
01:24:18.495 --> 01:24:20.995
um, domain negative pie to positive pie.

1432
01:24:20.995 --> 01:24:23.875
So it's starting from here, open circle

1433
01:24:25.655 --> 01:24:27.845
going all the way around to here.

1434
01:24:28.465 --> 01:24:31.405
So if we had a complex number in this quadrant over here,

1435
01:24:32.235 --> 01:24:35.645
instead of having it pie plus you know, whatever that is,

1436
01:24:36.295 --> 01:24:40.925
we'll have it as um, negative pie plus that.

1437
01:24:41.265 --> 01:24:44.325
So really making sure that we always have our

1438
01:24:44.845 --> 01:24:45.885
arguments in the correct domain

1439
01:24:45.885 --> 01:24:47.445
and we'll look at a few examples.

1440
01:24:49.225 --> 01:24:50.755
Okay, so let's look at a few examples.

1441
01:24:50.775 --> 01:24:53.435
So first we have convert to pola form.

1442
01:24:53.935 --> 01:24:56.155
So how do we convert this? First we find the R.

1443
01:24:56.155 --> 01:25:00.895
So what is the R? Remember R

1444
01:25:01.155 --> 01:25:05.845
is just square root one squared.

1445
01:25:05.865 --> 01:25:09.285
So the real component squared plus the imaginary component

1446
01:25:09.395 --> 01:25:11.325
squared, which is root two.

1447
01:25:12.265 --> 01:25:13.525
And then we need to find the theater.

1448
01:25:13.665 --> 01:25:15.285
So remember it was tan inverse

1449
01:25:16.075 --> 01:25:19.365
imaginary over real imaginary is one.

1450
01:25:19.995 --> 01:25:24.885
Real is one. So what is 10 inverse of one pi of four?

1451
01:25:25.625 --> 01:25:26.765
That's the base angle.

1452
01:25:26.905 --> 01:25:29.725
Now which quadrant is one plus i in

1453
01:25:30.265 --> 01:25:31.725
it is still in the first quadrant.

1454
01:25:31.725 --> 01:25:33.445
So that is actually our theta,

1455
01:25:36.265 --> 01:25:39.075
therefore a value is route two,

1456
01:25:40.375 --> 01:25:41.995
cis piran four.

1457
01:25:42.295 --> 01:25:45.715
So this is the polar form of one plus I.

1458
01:25:47.625 --> 01:25:49.635
Okay, let's move on.

1459
01:25:49.945 --> 01:25:54.185
What about 23 I, what is that Now instead

1460
01:25:54.185 --> 01:25:56.785
of using this formula we can just sort of like visualize it.

1461
01:25:56.785 --> 01:25:59.945
Where is 23? I just going I um, I going to be,

1462
01:26:01.395 --> 01:26:03.285
well what's its magnitude then?

1463
01:26:03.435 --> 01:26:06.725
It's magnitude without even thinking is just going to be 23

1464
01:26:07.285 --> 01:26:11.015
because just 23 in the imaginary direction up.

1465
01:26:12.775 --> 01:26:14.115
Now what about the angle though?

1466
01:26:14.895 --> 01:26:16.875
So thinking of the argon diagram,

1467
01:26:17.025 --> 01:26:18.595
it's angle's going to be over here.

1468
01:26:19.065 --> 01:26:21.715
This angle over here, what is that? 90 degrees.

1469
01:26:22.895 --> 01:26:25.995
So what is tan inverse of?

1470
01:26:26.175 --> 01:26:29.235
Um, sorry, lemme just quickly,

1471
01:26:30.505 --> 01:26:34.315
what is tan inverse of Uh oh sorry, what is 90 degrees?

1472
01:26:34.825 --> 01:26:36.475
Nine degrees is just ture.

1473
01:26:37.255 --> 01:26:39.715
So it's just going to be 23 cis ion two.

1474
01:26:40.735 --> 01:26:41.915
And finally route three.

1475
01:26:42.495 --> 01:26:43.675
I'm gonna change this one

1476
01:26:44.255 --> 01:26:46.515
to actually route three minus three I.

1477
01:26:49.625 --> 01:26:51.435
Okay, first step finding R.

1478
01:26:51.435 --> 01:26:53.955
Pretty straightforward, just going to be square root.

1479
01:26:54.445 --> 01:26:56.435
Route three squared, which is three plus three

1480
01:26:56.435 --> 01:26:57.475
squared, which is nine.

1481
01:26:58.305 --> 01:27:00.275
That gives us route 12,

1482
01:27:04.745 --> 01:27:09.615
which is two route three finding

1483
01:27:10.955 --> 01:27:12.415
tan inverse or theta.

1484
01:27:12.755 --> 01:27:15.695
So tan inverse of imaginary

1485
01:27:16.215 --> 01:27:18.535
ignoring the negative signs when you're doing this

1486
01:27:18.855 --> 01:27:22.465
'cause you just find the base angle over route three.

1487
01:27:22.885 --> 01:27:24.545
Now what is that equal to?

1488
01:27:25.965 --> 01:27:28.465
And that is just route three.

1489
01:27:29.565 --> 01:27:31.585
So what is tan inverse route three?

1490
01:27:31.695 --> 01:27:36.325
That is pie over three but it's pie over three are theater.

1491
01:27:37.105 --> 01:27:41.725
No it is not because route three minus three I is

1492
01:27:42.005 --> 01:27:45.165
actually thinking about it in the fourth quadrant.

1493
01:27:45.545 --> 01:27:46.565
So what is the equivalent

1494
01:27:46.565 --> 01:27:48.245
of PIVO three in the fourth quadrant?

1495
01:27:48.665 --> 01:27:50.245
That's just negative PIVO three

1496
01:27:52.055 --> 01:27:53.925
using our symmetry properties.

1497
01:27:54.625 --> 01:27:59.005
So therefore our answer is two root three

1498
01:27:59.565 --> 01:28:01.245
CYS negative pylon three.

1499
01:28:02.625 --> 01:28:06.205
So that is how we convert from Cartesian to poliform.

1500
01:28:07.345 --> 01:28:09.005
Now going the other way around

1501
01:28:12.085 --> 01:28:13.185
um, sorry.

1502
01:28:13.845 --> 01:28:15.385
Oh yeah, going the other way around.

1503
01:28:16.005 --> 01:28:19.785
Cartes uh, polar to Cartesian, all we need

1504
01:28:19.785 --> 01:28:24.185
to do is um, write it in the full form that I showed you.

1505
01:28:24.285 --> 01:28:26.985
So remember the full form is actually not cis theta,

1506
01:28:27.055 --> 01:28:31.295
it's actually four

1507
01:28:33.745 --> 01:28:35.375
cause theta.

1508
01:28:35.635 --> 01:28:40.375
So what is theta? Just sub it in plus

1509
01:28:41.135 --> 01:28:44.535
I sign theta simplifying.

1510
01:28:44.535 --> 01:28:47.655
This will give you the Cartesian four. So four.

1511
01:28:48.085 --> 01:28:49.335
What is cause two pi?

1512
01:28:49.565 --> 01:28:50.775
That is one,

1513
01:28:52.395 --> 01:28:55.775
but what about sign two pi sign two pi is zero.

1514
01:28:56.475 --> 01:29:00.615
So plus zero I so therefore answer is just going to be four.

1515
01:29:01.585 --> 01:29:03.635
Okay, so now just looking at the next one,

1516
01:29:03.735 --> 01:29:05.995
it says 2 25 pi three.

1517
01:29:07.455 --> 01:29:09.065
What we can just do is

1518
01:29:09.205 --> 01:29:10.505
before you even do anything,

1519
01:29:10.715 --> 01:29:12.705
let's just simplify 25 pi three.

1520
01:29:12.885 --> 01:29:14.745
We know that the um,

1521
01:29:14.745 --> 01:29:17.105
unit circle repeats itself every two PI units.

1522
01:29:18.805 --> 01:29:21.545
So that's five. The equivalent angle in our domain

1523
01:29:21.565 --> 01:29:23.105
and our domain was negative pi

1524
01:29:23.445 --> 01:29:26.425
to positive pi if you remember from the previous slide.

1525
01:29:27.605 --> 01:29:30.065
So just returning it through the original domain,

1526
01:29:30.485 --> 01:29:33.985
we can just subtract 25 pi over three

1527
01:29:36.045 --> 01:29:38.465
by multiples of two pie.

1528
01:29:39.705 --> 01:29:40.925
So how many would we need?

1529
01:29:41.305 --> 01:29:45.415
Um, What

1530
01:29:45.465 --> 01:29:47.055
about, oops.

1531
01:29:49.685 --> 01:29:51.545
So we need something over three.

1532
01:29:53.725 --> 01:29:58.345
So six pie over three, um, 12 pie over three

1533
01:30:01.735 --> 01:30:02.735
Just check.

1534
01:30:17.795 --> 01:30:20.535
So just subtracting minus 24 pi over three,

1535
01:30:20.535 --> 01:30:22.855
which is just subtracting eight pie.

1536
01:30:22.955 --> 01:30:25.095
We will get to the exact same spot so it doesn't matter.

1537
01:30:26.155 --> 01:30:30.055
We will just get pie over three.

1538
01:30:33.195 --> 01:30:35.695
So basically 25 pie over three

1539
01:30:35.755 --> 01:30:36.975
is the same as pie over three.

1540
01:30:39.355 --> 01:30:43.675
So we can just write This

1541
01:30:43.935 --> 01:30:48.315
as eight sis, PI over three as opposed

1542
01:30:48.315 --> 01:30:50.595
to eight sis 25 pi over three.

1543
01:30:51.975 --> 01:30:53.795
So now further working on this,

1544
01:30:54.095 --> 01:30:56.235
we can just simplify it by writing it like this.

1545
01:30:56.255 --> 01:31:00.395
So eight, cause PI three plus I sign

1546
01:31:02.255 --> 01:31:05.715
pi over three, which is equal to eight.

1547
01:31:05.945 --> 01:31:10.075
What is cause pi over three, that is route three on two

1548
01:31:11.305 --> 01:31:13.795
plus I sign pi on three.

1549
01:31:14.175 --> 01:31:17.035
So sign PI three is half, so plus half I

1550
01:31:17.655 --> 01:31:20.355
and further simplifying we'll get four route three

1551
01:31:21.345 --> 01:31:22.635
plus four I.

1552
01:31:23.095 --> 01:31:25.555
So that is our answer there for this question.

1553
01:31:27.205 --> 01:31:29.395
Again, let me know if you have any other, um,

1554
01:31:30.075 --> 01:31:31.595
queries in the chat.

1555
01:31:33.135 --> 01:31:36.795
Moving on. Um, where is this complex?

1556
01:31:37.185 --> 01:31:41.595
Okay, adding and subtracting the um, complex numbers.

1557
01:31:42.505 --> 01:31:45.275
Very, very, very similar to

1558
01:31:47.005 --> 01:31:48.785
um, what was I gonna say?

1559
01:31:48.895 --> 01:31:52.305
Yeah, very, very similar to vectors.

1560
01:31:52.925 --> 01:31:54.905
So if we technically think about this,

1561
01:31:55.645 --> 01:31:58.465
if we are adding two plus I and one minus I

1562
01:31:59.305 --> 01:32:02.405
and if we shift one minus i, oops

1563
01:32:04.205 --> 01:32:07.145
to over here, 'cause remember vectors

1564
01:32:08.745 --> 01:32:11.075
doesn't matter where they start from, as long

1565
01:32:11.075 --> 01:32:11.795
as they have the same

1566
01:32:11.795 --> 01:32:13.515
direction magnitude, they're the same vector.

1567
01:32:14.295 --> 01:32:18.025
What do we get? We get two plus I plus one minus I.

1568
01:32:18.965 --> 01:32:21.185
That's what we get co the complex number.

1569
01:32:21.405 --> 01:32:24.905
So just trying to show you the familiarity here.

1570
01:32:25.715 --> 01:32:27.975
But basically when we're adding complex numbers,

1571
01:32:28.155 --> 01:32:31.415
if they are in the Cartesian form, all we need

1572
01:32:31.415 --> 01:32:35.215
to do is add the real component separately

1573
01:32:36.195 --> 01:32:40.245
and add the imaginary components separately.

1574
01:32:42.035 --> 01:32:45.135
Um, but yeah, that's basically it for um, adding

1575
01:32:45.275 --> 01:32:46.535
and subtracting complex numbers.

1576
01:32:46.765 --> 01:32:48.175
Very simple to vectors.

1577
01:32:48.395 --> 01:32:53.135
Uh, very not simple, very um, similar to vectors.

1578
01:32:55.135 --> 01:32:58.145
Okay, next, multiplication and division.

1579
01:32:59.775 --> 01:33:02.235
So multiplication and division.

1580
01:33:02.575 --> 01:33:05.755
So some guidelines for multiplication

1581
01:33:05.755 --> 01:33:08.395
and division is always try

1582
01:33:08.395 --> 01:33:11.075
to do it in polar form if it's possible.

1583
01:33:11.815 --> 01:33:13.555
If not, then obviously you'll have to use

1584
01:33:14.255 --> 01:33:16.795
the Cartesian form, which is a bit messy

1585
01:33:16.935 --> 01:33:18.995
and gets really ugly really quickly.

1586
01:33:20.285 --> 01:33:21.875
Polar form is just so beautiful

1587
01:33:21.875 --> 01:33:24.875
and it's really designed for multiplication and division.

1588
01:33:26.215 --> 01:33:28.715
And there's two really simple formulas

1589
01:33:28.735 --> 01:33:30.235
for multiplying and dividing.

1590
01:33:31.475 --> 01:33:35.445
Basically what we do is if we're multiplying Z times Z two,

1591
01:33:35.445 --> 01:33:37.685
so Z is R one, ss R one

1592
01:33:38.065 --> 01:33:41.005
and Z two is R two ssta, R two.

1593
01:33:43.055 --> 01:33:46.155
Um, all we need to do is multiply them.

1594
01:33:46.895 --> 01:33:50.395
We multiply the um, magnitudes

1595
01:33:50.895 --> 01:33:52.515
and that becomes a new magnitude

1596
01:33:52.775 --> 01:33:54.995
of the new, um, complex number.

1597
01:33:56.465 --> 01:34:00.495
And then we just add the uh,

1598
01:34:00.635 --> 01:34:01.975
the pa the angles.

1599
01:34:03.795 --> 01:34:06.255
Um, really being careful when we're multi um,

1600
01:34:06.255 --> 01:34:08.895
when we're adding or subtracting angles is we're taking note

1601
01:34:08.895 --> 01:34:12.055
of whether the angle is positive or negative to begin with.

1602
01:34:14.985 --> 01:34:18.155
Similarly, when we're dividing we need to

1603
01:34:19.655 --> 01:34:22.915
divide the magnitudes and that becomes the new magnitude

1604
01:34:24.775 --> 01:34:26.915
and subtract now the angles.

1605
01:34:27.975 --> 01:34:32.315
So for multiply, divide to r and add subtract to theater.

1606
01:34:32.895 --> 01:34:34.875
So that's a rule that I like to follow.

1607
01:34:36.665 --> 01:34:40.085
Um, some other really common forms

1608
01:34:40.465 --> 01:34:43.585
or polar forms of something.

1609
01:34:43.645 --> 01:34:47.655
So if we're writing the conjugate of a, of a complex number

1610
01:34:47.655 --> 01:34:50.815
that's already in P form, we just take the negative

1611
01:34:50.915 --> 01:34:54.015
of the angle for reciprocal,

1612
01:34:54.835 --> 01:34:59.355
we reciprocate the magnitude

1613
01:34:59.455 --> 01:35:03.515
and we negative the um, angle or the argument.

1614
01:35:06.745 --> 01:35:08.835
Okay, here we have a quick question, simplify,

1615
01:35:08.865 --> 01:35:10.315
give answer in poliform.

1616
01:35:10.975 --> 01:35:14.795
So if we want to simplify this, what we need to do is first

1617
01:35:14.795 --> 01:35:17.675
of all multiply the

1618
01:35:18.095 --> 01:35:20.355
um, the magnitude.

1619
01:35:20.415 --> 01:35:22.755
So 14 uh, 13 times four,

1620
01:35:27.105 --> 01:35:27.795
that will be

1621
01:35:27.845 --> 01:35:32.515
52 Next.

1622
01:35:33.135 --> 01:35:36.315
Um, what we need to do is we need to add

1623
01:35:37.935 --> 01:35:39.195
the um, angles.

1624
01:35:39.855 --> 01:35:44.675
So five pi over two plus pi over six

1625
01:35:45.385 --> 01:35:46.715
will give us our new angle.

1626
01:35:48.335 --> 01:35:50.555
So just adding those we'll get.

1627
01:35:55.555 --> 01:35:56.695
And if you're not asked

1628
01:35:56.755 --> 01:35:58.575
to leave your answer in a particular form,

1629
01:35:58.575 --> 01:36:00.655
you can just leave it in whatever form

1630
01:36:00.675 --> 01:36:01.775
is convenient for you.

1631
01:36:02.875 --> 01:36:06.615
Um, in this case it will probably just be um, polar form

1632
01:36:06.895 --> 01:36:08.295
'cause we are doing it in P form.

1633
01:36:13.705 --> 01:36:16.565
Um, five pie with two that will be

1634
01:36:18.755 --> 01:36:22.485
16 pie on six.

1635
01:36:28.685 --> 01:36:33.415
Okay, it looks like we're done but we're actually not done.

1636
01:36:33.565 --> 01:36:37.585
What do we know? We know that our domain is

1637
01:36:40.825 --> 01:36:41.945
negative pi to positive pi.

1638
01:36:41.965 --> 01:36:43.825
So we need to get our answer to that form.

1639
01:36:44.245 --> 01:36:46.585
So all we need to do is subtract two pi to get it

1640
01:36:46.605 --> 01:36:48.105
to that domain.

1641
01:36:48.105 --> 01:36:52.995
So 52, this eight pi and three minus two high.

1642
01:36:53.295 --> 01:36:57.235
So cis two

1643
01:36:57.365 --> 01:36:58.515
three, that is our answer.

1644
01:36:58.535 --> 01:37:03.515
82, 52 cis, two three. And we just leave it like that.

1645
01:37:06.425 --> 01:37:09.915
Okay, um, next we have the Deir with theorem.

1646
01:37:10.045 --> 01:37:11.755
Again, something new you have,

1647
01:37:11.775 --> 01:37:14.435
you probably wouldn't have covered this in year 11.

1648
01:37:15.495 --> 01:37:17.955
And why do we use Dema theorem?

1649
01:37:17.955 --> 01:37:21.715
So Dema theorem is really useful when we're putting a

1650
01:37:21.715 --> 01:37:24.595
complex number to a certain power.

1651
01:37:25.135 --> 01:37:28.835
Um, so we need the complex number

1652
01:37:28.855 --> 01:37:30.435
to be in polar form in order

1653
01:37:30.435 --> 01:37:33.195
to actually use the deis theorem.

1654
01:37:34.655 --> 01:37:39.155
So basically what we do is um, if we're trying to find what

1655
01:37:40.575 --> 01:37:45.085
any complex number to the power of N is, All we need

1656
01:37:45.085 --> 01:37:49.765
to do is we need to take the same power to the magnitude

1657
01:37:51.475 --> 01:37:54.695
And then multiply that by the angle.

1658
01:37:55.435 --> 01:37:57.975
So Z to the power N is equal to the mag, true

1659
01:37:57.975 --> 01:38:00.895
to the power n, cis and theta.

1660
01:38:00.915 --> 01:38:02.255
So n times by the angle.

1661
01:38:04.185 --> 01:38:08.115
Another use of the DeMar serum is finding roots.

1662
01:38:08.735 --> 01:38:12.075
So let's just say we are given four I let's just say

1663
01:38:12.075 --> 01:38:14.075
and we're asked to find the cube root

1664
01:38:14.655 --> 01:38:16.755
or you know, the fourth route.

1665
01:38:17.055 --> 01:38:18.595
Um, I don't think that has a special route

1666
01:38:18.615 --> 01:38:19.955
or a square root or something like that.

1667
01:38:19.955 --> 01:38:22.315
Square root's easy doesn't,

1668
01:38:22.495 --> 01:38:24.075
we don't really need to use it for that.

1669
01:38:24.415 --> 01:38:26.555
But anything beyond a square root it,

1670
01:38:26.615 --> 01:38:27.675
it becomes complicated.

1671
01:38:27.695 --> 01:38:32.055
We can't really leave our answer as like this,

1672
01:38:32.155 --> 01:38:33.575
we can't really leave an answer like that.

1673
01:38:33.635 --> 01:38:36.695
We need to find the actual cube roots

1674
01:38:36.695 --> 01:38:38.335
and most of the time they actually exist.

1675
01:38:39.495 --> 01:38:41.385
Just something to notice here is

1676
01:38:41.385 --> 01:38:43.625
that when we are finding square roots,

1677
01:38:44.165 --> 01:38:45.625
we will have two solutions.

1678
01:38:45.975 --> 01:38:50.065
However, when we're finding kru for normal numbers,

1679
01:38:50.215 --> 01:38:52.145
usually we'll just have one solution.

1680
01:38:52.365 --> 01:38:54.825
But for complex numbers we'll have three solutions.

1681
01:38:55.085 --> 01:38:57.145
For fourth routes we'll have four solutions

1682
01:38:57.485 --> 01:38:59.385
for fifth routes we'll have five solutions

1683
01:38:59.485 --> 01:39:00.785
and so on and so forth.

1684
01:39:01.765 --> 01:39:05.665
And they will actually be equally spaced out on the argon

1685
01:39:05.665 --> 01:39:07.145
diagram as you can see here.

1686
01:39:09.745 --> 01:39:13.445
So that is a concept that will be applied when we use

1687
01:39:14.025 --> 01:39:16.085
DeMars theorem to solve equations.

1688
01:39:18.045 --> 01:39:19.525
A little bit of a complicated process

1689
01:39:19.625 --> 01:39:21.365
and we will go through a few examples.

1690
01:39:21.465 --> 01:39:25.925
But basically when you are trying to solve an equation

1691
01:39:26.185 --> 01:39:30.685
or find the or something like that, basically what we need

1692
01:39:30.685 --> 01:39:32.045
to do is first of all write the formula.

1693
01:39:32.105 --> 01:39:35.205
So let's say we're try asked to find, I don't know,

1694
01:39:35.205 --> 01:39:36.805
the cube root of something.

1695
01:39:37.455 --> 01:39:40.365
First step, write the formula Z to the power

1696
01:39:40.465 --> 01:39:43.485
of three is equal to arts power of n cis

1697
01:39:43.485 --> 01:39:47.625
and the convert the complex number into P form.

1698
01:39:47.645 --> 01:39:50.465
If it not, if it isn't already in the complex form,

1699
01:39:51.855 --> 01:39:55.145
then we let R RN equal the magnitude

1700
01:39:55.205 --> 01:39:56.945
and empty that equal the argument

1701
01:39:58.885 --> 01:40:01.385
and make sure the argument is in the f, um,

1702
01:40:01.405 --> 01:40:02.625
is in the correct domain.

1703
01:40:03.765 --> 01:40:05.705
And then this is basically the formula.

1704
01:40:06.165 --> 01:40:09.865
So zed or the solutions are equal to R to the power

1705
01:40:09.925 --> 01:40:11.505
of one over N.

1706
01:40:12.165 --> 01:40:14.705
So if it's um, we find the cube root,

1707
01:40:14.705 --> 01:40:16.945
then it's one over three fourth route one over

1708
01:40:16.975 --> 01:40:18.345
four, so on and so forth.

1709
01:40:19.165 --> 01:40:22.585
Cis theta plus 2K pi over N

1710
01:40:24.075 --> 01:40:28.225
where K is 0, 1, 2, 3, 4

1711
01:40:28.225 --> 01:40:29.585
depending on how many you need to find.

1712
01:40:30.005 --> 01:40:31.625
If you're just finding three solutions

1713
01:40:31.645 --> 01:40:34.225
and K can k will be 0 1 2

1714
01:40:34.225 --> 01:40:37.145
and you sub in each one to work out what it is.

1715
01:40:38.855 --> 01:40:40.265
I'll actually show you an example

1716
01:40:40.465 --> 01:40:41.665
'cause that just makes a lot more sense.

1717
01:40:41.685 --> 01:40:43.505
So let's just say we have this question here.

1718
01:40:44.335 --> 01:40:48.625
Find the fourth roots of zet power four two plus two i

1719
01:40:49.715 --> 01:40:52.585
first step is to convert it into poliform.

1720
01:40:53.545 --> 01:40:57.245
So two are two plus two I first finding the the

1721
01:40:57.865 --> 01:41:00.965
the magnitude that's just going to be four plus four.

1722
01:41:01.355 --> 01:41:04.825
Just squaring them that it's going to be root eight,

1723
01:41:06.315 --> 01:41:07.545
which is two root two.

1724
01:41:09.595 --> 01:41:13.325
Just leave it as eight to the power of uh, just leave it

1725
01:41:13.325 --> 01:41:14.805
as eight, route eight for now.

1726
01:41:15.175 --> 01:41:19.795
We'll come back to it a bit later on. Next step.

1727
01:41:19.795 --> 01:41:23.475
So we're finding Zs power four is equal to, oh sorry,

1728
01:41:23.475 --> 01:41:24.675
we haven't really found the angle.

1729
01:41:24.815 --> 01:41:26.955
So the angle remember is tan inverse

1730
01:41:27.785 --> 01:41:31.575
imaginary over real component, which is one

1731
01:41:34.625 --> 01:41:38.565
which is 10 inverse of one, oops,

1732
01:41:41.425 --> 01:41:43.695
which will be equal to pi over four.

1733
01:41:48.275 --> 01:41:50.855
So now we have our equation.

1734
01:41:51.115 --> 01:41:55.535
So route eight sis pie over four.

1735
01:41:56.965 --> 01:41:59.255
Okay, so now that we know our complex number in

1736
01:41:59.295 --> 01:42:00.695
poliform, let's just write it down.

1737
01:42:00.755 --> 01:42:02.215
So eight to the power of half

1738
01:42:04.355 --> 01:42:06.535
cis pie four.

1739
01:42:09.165 --> 01:42:10.975
Next we just apply to marvis theum.

1740
01:42:10.975 --> 01:42:13.695
So remember we're trying to find what Z is.

1741
01:42:14.095 --> 01:42:14.975
Z is equal to

1742
01:42:19.035 --> 01:42:23.665
sis and this entire thing

1743
01:42:23.685 --> 01:42:25.185
to the power of one over four.

1744
01:42:26.325 --> 01:42:29.425
So then remember how we apply to mi serum.

1745
01:42:30.445 --> 01:42:34.905
So the magnitude we mult,

1746
01:42:34.925 --> 01:42:36.185
we put that to the power.

1747
01:42:36.245 --> 01:42:40.185
So h the power of half to the power of one of a four

1748
01:42:41.425 --> 01:42:46.345
cyst and we multiply it by the um, the angle.

1749
01:42:46.525 --> 01:42:49.785
So one of a four times five of a four.

1750
01:42:51.815 --> 01:42:55.105
Just one thing that you need to remember is remember

1751
01:42:55.105 --> 01:42:58.105
how I said if we're finding the the fourth route,

1752
01:42:58.145 --> 01:42:59.625
there'll be four solutions.

1753
01:42:59.805 --> 01:43:02.025
So how do we count for all those four solutions?

1754
01:43:03.135 --> 01:43:05.185
Well we just add true pie.

1755
01:43:06.425 --> 01:43:09.365
Um, but that will find us a solution

1756
01:43:09.365 --> 01:43:10.445
that's not in the domain.

1757
01:43:10.905 --> 01:43:13.565
We need to account for the fact that it's within the same

1758
01:43:14.465 --> 01:43:16.365
circle and it's equally spread out.

1759
01:43:17.105 --> 01:43:20.005
So we actually add true pi divided by four.

1760
01:43:20.865 --> 01:43:23.805
If it was Kub root, then it would be true pi over three.

1761
01:43:24.985 --> 01:43:27.125
Uh, actually you have to write K as well

1762
01:43:27.155 --> 01:43:29.605
because we don't know what K is,

1763
01:43:30.025 --> 01:43:31.285
how many times we're adding it.

1764
01:43:31.485 --> 01:43:34.205
Remember K was 1, 2, 3, 4, you know, whatever.

1765
01:43:36.565 --> 01:43:38.705
So that is how we actually find the solutions.

1766
01:43:38.965 --> 01:43:40.785
Now all we need to do is simplify it.

1767
01:43:40.785 --> 01:43:44.825
So it'll just be H the power of one over eight sis

1768
01:43:46.325 --> 01:43:51.095
power over 16 plus true pie

1769
01:43:51.705 --> 01:43:53.835
over four, which is pi over two,

1770
01:44:02.055 --> 01:44:04.565
Comma K is all integers.

1771
01:44:04.825 --> 01:44:09.285
So K is can only be an integer, it's going to be 0 1 2.

1772
01:44:09.385 --> 01:44:10.445
I'm just gonna erase this

1773
01:44:10.545 --> 01:44:14.635
so I can work out the rest over here.

1774
01:44:14.855 --> 01:44:17.035
So now all we need to do is find the solution.

1775
01:44:17.055 --> 01:44:21.435
So what does um, Z equal when K is equal to zero?

1776
01:44:21.705 --> 01:44:24.275
Well Z is equal to eight.

1777
01:44:24.275 --> 01:44:26.835
The power one over eight says

1778
01:44:28.715 --> 01:44:30.605
five 16 K is just zero.

1779
01:44:30.825 --> 01:44:32.685
So we can just ignore that next part.

1780
01:44:33.635 --> 01:44:37.245
What about when K is equal to one? Well Z is equal to eight.

1781
01:44:37.245 --> 01:44:39.125
The power one over eight sis

1782
01:44:40.305 --> 01:44:44.205
pi over 16 plus pi two one K.

1783
01:44:44.225 --> 01:44:47.805
Now we need to add PI two. So it's pretty straightforward.

1784
01:44:47.945 --> 01:44:50.805
Now once you've found the first solution, you just need

1785
01:44:50.805 --> 01:44:53.205
to add PI O2 ion two, pyon two.

1786
01:44:53.785 --> 01:44:57.785
But remember that's only only when it's fourth root.

1787
01:44:57.785 --> 01:45:00.505
When it's cube root then you add one of a three, one

1788
01:45:00.505 --> 01:45:02.705
of a three, oh sorry, pi A three pi over three.

1789
01:45:04.485 --> 01:45:06.025
And so when and so forth.

1790
01:45:06.365 --> 01:45:10.345
So K equals one, oh sorry, K equals two.

1791
01:45:10.405 --> 01:45:14.985
Now Z is equal

1792
01:45:15.005 --> 01:45:17.745
to H power one number eight CS

1793
01:45:19.215 --> 01:45:21.545
five 16 plus oh.

1794
01:45:21.545 --> 01:45:24.905
And now K is what is it?

1795
01:45:26.125 --> 01:45:27.985
Two now. So it's going to be pi

1796
01:45:29.945 --> 01:45:31.605
and finally K equals three.

1797
01:45:32.435 --> 01:45:37.285
That is equal to H, the power of one of H sis PI

1798
01:45:37.285 --> 01:45:41.325
of a 16 plus it's gonna

1799
01:45:44.025 --> 01:45:45.925
Um, K's now three.

1800
01:45:45.985 --> 01:45:50.085
So plus three pi and two and then you simplify it.

1801
01:45:50.085 --> 01:45:51.645
And then one last thing that you have

1802
01:45:51.645 --> 01:45:54.405
to do is make sure it's in the correct domain.

1803
01:45:54.585 --> 01:45:56.125
The angle is in the correct domain.

1804
01:45:56.125 --> 01:45:57.525
If it's not subtract

1805
01:45:57.525 --> 01:45:59.725
or add part two pi, whatever you need to do

1806
01:46:00.145 --> 01:46:03.605
to make sure it's in the right um, AZA domain.

1807
01:46:04.745 --> 01:46:07.885
But yeah, that's basically how you solve complex numbers

1808
01:46:08.495 --> 01:46:11.965
using um, uh, sorry, not complex numbers,

1809
01:46:12.025 --> 01:46:15.645
how you solve complex equations using Ava's theorem.

1810
01:46:17.615 --> 01:46:20.825
Okay, next let's have a look at complex relations.

1811
01:46:21.885 --> 01:46:23.705
So what are complex relations?

1812
01:46:23.765 --> 01:46:27.705
So complex relations are relations on the complex plane.

1813
01:46:28.565 --> 01:46:33.145
Um, basically it's sort of like, you know how um,

1814
01:46:33.405 --> 01:46:35.705
for just normal numbers we have equations.

1815
01:46:35.725 --> 01:46:40.585
So like x squared Y equals x, Y equals um,

1816
01:46:42.125 --> 01:46:45.505
cox y equals log x, stuff like that.

1817
01:46:46.445 --> 01:46:49.485
For complex relations, same thing, we have equations again,

1818
01:46:50.025 --> 01:46:52.245
but this time it's called a locus

1819
01:46:52.245 --> 01:46:56.125
because it's not just an equation, it's thought of as a set

1820
01:46:56.125 --> 01:46:58.365
of points that satisfy a certain condition.

1821
01:47:00.395 --> 01:47:01.535
So for example, the,

1822
01:47:01.555 --> 01:47:04.295
if the condition is modular Z equals two,

1823
01:47:05.235 --> 01:47:08.255
we are looking at all numbers on the complex plane

1824
01:47:08.255 --> 01:47:09.775
that have a magnitude of two.

1825
01:47:10.915 --> 01:47:12.535
And what the sort of pans out

1826
01:47:12.535 --> 01:47:16.975
to be on the com on the argon diagram is a circle

1827
01:47:17.565 --> 01:47:20.135
with a radius of two centered at zero.

1828
01:47:22.485 --> 01:47:25.025
So that's how we sort of look at complex relations.

1829
01:47:25.085 --> 01:47:28.665
We sort of look at it from a geometric point of view

1830
01:47:28.685 --> 01:47:30.665
as opposed to an algebraic point of view.

1831
01:47:32.285 --> 01:47:33.625
Now what about if we have this,

1832
01:47:36.545 --> 01:47:37.595
what does that imply?

1833
01:47:38.425 --> 01:47:42.195
Well again, it implies a circle with a radius of two,

1834
01:47:43.175 --> 01:47:45.075
but now we sort of have like a shift

1835
01:47:45.575 --> 01:47:48.275
and that shift is Z minus three.

1836
01:47:48.455 --> 01:47:51.915
So from the center we're moving three units to the right

1837
01:47:52.745 --> 01:47:55.235
plus I and we're moving one unit down.

1838
01:47:56.575 --> 01:48:01.315
So that is now a circle centered at three minus I or

1839
01:48:01.335 --> 01:48:04.755
or if you're looking at it in terms of coordinates neg uh,

1840
01:48:04.845 --> 01:48:09.555
three negative one, that is now our complex number.

1841
01:48:10.135 --> 01:48:11.675
Uh, sorry, a complex relation.

1842
01:48:12.255 --> 01:48:13.715
So this is the circle over here.

1843
01:48:16.505 --> 01:48:19.045
Um, okay, so we have different types of relations

1844
01:48:19.045 --> 01:48:22.205
that you will deal with within um, spec maths.

1845
01:48:22.785 --> 01:48:25.005
The first is a circle, probably the easiest one

1846
01:48:25.105 --> 01:48:29.365
and easiest one to identify Z minus A.

1847
01:48:29.385 --> 01:48:30.485
That's the common form.

1848
01:48:30.765 --> 01:48:35.165
Z minus A equals RZ

1849
01:48:35.585 --> 01:48:37.325
is you just ignore that.

1850
01:48:37.625 --> 01:48:40.565
Um, negative A is what are our

1851
01:48:41.505 --> 01:48:42.925
center point is going to be.

1852
01:48:43.385 --> 01:48:44.845
So if it's Z minus A,

1853
01:48:44.955 --> 01:48:47.045
then A is going to be our center point.

1854
01:48:47.045 --> 01:48:50.405
So if it was Z minus, you know, one plus, oh, sorry,

1855
01:48:50.625 --> 01:48:54.165
if it was Z minus one minus I,

1856
01:48:54.975 --> 01:48:59.875
which is Z minus one plus i,

1857
01:49:01.565 --> 01:49:04.125
a center point is actually going to be one plus I.

1858
01:49:06.655 --> 01:49:11.155
If it was Z plus one minus i,

1859
01:49:11.565 --> 01:49:15.835
sorry, Z plus one minus

1860
01:49:16.195 --> 01:49:17.635
i, what will that be?

1861
01:49:18.185 --> 01:49:20.195
Well that will be zed minus

1862
01:49:23.415 --> 01:49:24.655
negative one plus I.

1863
01:49:24.915 --> 01:49:26.935
So center point is negative one plus I

1864
01:49:27.765 --> 01:49:30.495
make sure you return it to this original form

1865
01:49:31.235 --> 01:49:33.655
if you're trying to work out how to draw it.

1866
01:49:34.645 --> 01:49:36.575
Because whenever we return to the original form,

1867
01:49:36.575 --> 01:49:38.815
we can immediately identify that A is going

1868
01:49:38.815 --> 01:49:42.765
to be our center point and then R is the radius.

1869
01:49:45.115 --> 01:49:46.325
Next we have rays.

1870
01:49:46.545 --> 01:49:49.805
So rays are basically just straight lines

1871
01:49:49.805 --> 01:49:51.085
that have a starting point.

1872
01:49:52.265 --> 01:49:55.805
So if we have argument Z minus B equals the, basically what

1873
01:49:55.805 --> 01:49:59.685
that is is we have again a starting point which is going

1874
01:49:59.685 --> 01:50:01.845
to be B, that's our starting point

1875
01:50:02.985 --> 01:50:07.845
and then we just draw, um, sorry,

1876
01:50:10.345 --> 01:50:13.485
we just draw a line with that angle that's given.

1877
01:50:13.665 --> 01:50:16.405
So if the angle was PIVA three, then we draw a line with

1878
01:50:16.405 --> 01:50:17.725
that angle pie three.

1879
01:50:20.265 --> 01:50:24.885
And another to note for um, sorry raised is

1880
01:50:24.885 --> 01:50:27.845
that the starting point is always at the origin

1881
01:50:28.025 --> 01:50:30.045
and it's always an open dot.

1882
01:50:31.145 --> 01:50:32.685
Um, actually it's not always at the origin.

1883
01:50:33.305 --> 01:50:36.325
If we have a translation then it can move

1884
01:50:36.325 --> 01:50:38.325
because if B is like, you know, one plus I,

1885
01:50:38.325 --> 01:50:39.525
then it's going to be centered at one plus I.

1886
01:50:39.525 --> 01:50:42.165
That's the starting point. But the starting point is

1887
01:50:42.165 --> 01:50:43.525
always an open dot.

1888
01:50:44.625 --> 01:50:45.725
That's the important part.

1889
01:50:49.795 --> 01:50:52.925
Okay, and then we have um, lines.

1890
01:50:54.145 --> 01:50:56.285
So these are a little bit more complicated.

1891
01:50:56.585 --> 01:51:00.005
Um, never do anything related to lines your breaky

1892
01:51:00.005 --> 01:51:01.445
unless you're told to.

1893
01:51:02.425 --> 01:51:05.245
The way that we do it is again using geometry.

1894
01:51:06.825 --> 01:51:09.845
So lines are also known as perpendicular bisectors

1895
01:51:09.845 --> 01:51:12.085
because basically what it is is we have two

1896
01:51:12.285 --> 01:51:13.325
separate um points.

1897
01:51:15.255 --> 01:51:18.135
So we have the point a, oops

1898
01:51:19.475 --> 01:51:20.855
and we have the point B.

1899
01:51:21.515 --> 01:51:22.575
And what we are actually trying

1900
01:51:22.575 --> 01:51:25.575
to find is the perpendicular bisector

1901
01:51:26.915 --> 01:51:28.415
to the line that connects them.

1902
01:51:28.755 --> 01:51:30.375
So this is what we're trying to find.

1903
01:51:30.395 --> 01:51:31.775
So we're trying to find a line

1904
01:51:31.775 --> 01:51:34.415
that is equidistant from those two points

1905
01:51:34.875 --> 01:51:36.015
and we call that equidistant

1906
01:51:36.015 --> 01:51:39.255
because every point on this line is equally distant from

1907
01:51:39.415 --> 01:51:40.495
A as it is to B.

1908
01:51:42.995 --> 01:51:46.015
Um, okay, so this is how we do them.

1909
01:51:46.015 --> 01:51:48.695
So we graph the two points given, so A

1910
01:51:49.675 --> 01:51:52.495
and B, we use the midpoint

1911
01:51:52.495 --> 01:51:54.455
and gradient formula between the points.

1912
01:51:55.835 --> 01:52:00.055
Um, and that will give us the um, so first

1913
01:52:00.055 --> 01:52:02.335
of all we find the midpoint between these two points.

1914
01:52:02.335 --> 01:52:04.255
So let's just say we had,

1915
01:52:05.595 --> 01:52:09.855
let me use an example Z minus one minus I

1916
01:52:10.155 --> 01:52:13.695
and let's say we had Z minus

1917
01:52:14.355 --> 01:52:18.375
two minus I first of all return to the original form

1918
01:52:19.255 --> 01:52:24.015
Z minus one plus I is equal

1919
01:52:24.035 --> 01:52:27.735
to modular Z minus two plus I.

1920
01:52:28.995 --> 01:52:31.975
So now two plus I and one plus I are original.

1921
01:52:32.555 --> 01:52:34.815
Um, RR two coordinate, so A and B.

1922
01:52:35.675 --> 01:52:39.175
So plotting it we will get the coordinates two comma one

1923
01:52:40.275 --> 01:52:41.455
and one comma one.

1924
01:52:42.995 --> 01:52:44.775
Now we, first of all we find the midpoint

1925
01:52:44.775 --> 01:52:45.890
between these two points.

1926
01:52:45.890 --> 01:52:49.325
So if you note from methods, the midpoint is just

1927
01:52:54.335 --> 01:52:56.755
um, sorry, lemme just run.

1928
01:52:57.055 --> 01:53:01.235
Uh, it's just X one plus x two over two comma

1929
01:53:02.515 --> 01:53:04.875
Y one plus Y two over two.

1930
01:53:06.305 --> 01:53:07.995
That is just what the midpoint is.

1931
01:53:10.335 --> 01:53:12.875
Um hmm. Let me see.

1932
01:53:12.895 --> 01:53:14.715
Oh yeah, so, and then we find the gradient

1933
01:53:14.715 --> 01:53:16.355
and the gradient pretty straightforward.

1934
01:53:16.555 --> 01:53:18.195
Y two minus Y one over X two minus X one,

1935
01:53:21.135 --> 01:53:24.835
Excuse me, that will find you.

1936
01:53:24.835 --> 01:53:27.315
So the midpoint that we'll find is this midpoint over here

1937
01:53:28.135 --> 01:53:29.755
and the gradient that it will find you

1938
01:53:29.775 --> 01:53:30.875
is this grain over here.

1939
01:53:30.935 --> 01:53:33.555
But we're not trying to find that line, we're trying to find

1940
01:53:34.385 --> 01:53:35.395
this line over here.

1941
01:53:35.655 --> 01:53:40.155
So what we need to do is we need to divide the gradient

1942
01:53:40.215 --> 01:53:41.235
by negative one

1943
01:53:42.145 --> 01:53:46.395
because remember gradient of

1944
01:53:47.015 --> 01:53:48.675
um, true perpendicular line.

1945
01:53:48.695 --> 01:53:50.115
So the gradient of a parallel line

1946
01:53:50.115 --> 01:53:52.315
and perpendicular line is equal to negative one.

1947
01:53:52.775 --> 01:53:54.475
So define the perpendicular gradient.

1948
01:53:54.495 --> 01:53:57.955
We need to divide the gradient from negative one,

1949
01:54:00.225 --> 01:54:01.835
This grain over here that we found

1950
01:54:01.835 --> 01:54:03.275
between the points A and B.

1951
01:54:04.585 --> 01:54:07.195
Once we determine the gradient of the perpendicular line

1952
01:54:07.255 --> 01:54:10.155
and the midpoint, we can use this formula over here,

1953
01:54:10.275 --> 01:54:13.795
Y minus Y one of um, X minus X one

1954
01:54:14.175 --> 01:54:16.315
to find the equation.

1955
01:54:18.015 --> 01:54:19.595
So what is Y minus Y one?

1956
01:54:20.735 --> 01:54:23.275
Uh, Y one is the midpoint Y coordinate

1957
01:54:23.275 --> 01:54:25.075
and X one is the midpoint X coordinate

1958
01:54:25.075 --> 01:54:26.875
and M is the perpendicular gradient.

1959
01:54:27.855 --> 01:54:30.755
And then once you find the line in um,

1960
01:54:30.825 --> 01:54:32.515
Cartesian form, you can just sketch it.

1961
01:54:32.515 --> 01:54:35.315
It makes it really easy. Otherwise if you know how

1962
01:54:35.315 --> 01:54:38.195
to do it using this, then that's all good as well.

1963
01:54:38.255 --> 01:54:39.755
But that gets a bit complicated.

1964
01:54:42.455 --> 01:54:45.475
Um, okay, so we just have a few quick examples.

1965
01:54:47.295 --> 01:54:50.915
So first we have Z,

1966
01:54:52.335 --> 01:54:56.355
um, okay, remember writing in that form Z minus

1967
01:54:58.915 --> 01:55:01.295
one plus three.

1968
01:55:01.535 --> 01:55:04.555
I actually, sorry,

1969
01:55:06.305 --> 01:55:07.915
it's not that right?

1970
01:55:09.315 --> 01:55:13.835
Negative one plus three I this equals your four.

1971
01:55:14.215 --> 01:55:16.515
So what is that? That is a circle

1972
01:55:18.255 --> 01:55:22.755
that's stented at negative one plus three eyes,

1973
01:55:22.755 --> 01:55:25.155
so centered over here and it has a radius of four.

1974
01:55:25.155 --> 01:55:28.275
So that is what that will look like. What about this one?

1975
01:55:28.335 --> 01:55:30.115
So this is, we haven't really looked at that one,

1976
01:55:30.175 --> 01:55:34.835
but real we know is X values and images we know are Y value.

1977
01:55:34.935 --> 01:55:38.355
So X minus Y equals five, that is our equation.

1978
01:55:41.275 --> 01:55:43.605
Um, and then we've sketch that.

1979
01:55:43.745 --> 01:55:46.285
And what about a Z is greater than PI over three?

1980
01:55:47.695 --> 01:55:50.365
Again, this is a little bit more of a complicated one,

1981
01:55:50.465 --> 01:55:51.605
but what are we actually drawing?

1982
01:55:51.675 --> 01:55:55.805
Well we are actually drawing. Um, or what is this relation?

1983
01:55:55.805 --> 01:55:57.805
This relation is anything that has an angle

1984
01:55:58.355 --> 01:55:59.765
greater than PIVO three.

1985
01:56:01.705 --> 01:56:04.365
So it's isn't really, um, specified

1986
01:56:04.395 --> 01:56:05.805
what we're actually drawing here.

1987
01:56:06.105 --> 01:56:07.965
Um, usually it's a little bit more specified,

1988
01:56:07.965 --> 01:56:09.005
but what is PIVA three?

1989
01:56:09.155 --> 01:56:10.445
PIVA three is something like this.

1990
01:56:11.865 --> 01:56:13.765
So basically it's going to be actually a region,

1991
01:56:14.225 --> 01:56:17.005
not just a relation, it's actually going to be a region.

1992
01:56:18.385 --> 01:56:21.405
Um, so it's going to be anything

1993
01:56:21.405 --> 01:56:23.685
that has an argument greater than PI over three.

1994
01:56:25.585 --> 01:56:27.765
So it's going to be actually this region over here.

1995
01:56:29.545 --> 01:56:32.565
So this region over here, remember it's capital ARG

1996
01:56:35.225 --> 01:56:38.165
shaded in, has an angle greater than PI over three

1997
01:56:39.385 --> 01:56:40.605
and it actually doesn't stop there.

1998
01:56:40.955 --> 01:56:43.165
There's no limitations on the magnitude.

1999
01:56:43.265 --> 01:56:45.885
So actually this is not a really good example,

2000
01:56:46.065 --> 01:56:49.445
but it's sort of just to get you, um, sort

2001
01:56:49.445 --> 01:56:51.605
of thinking about things geometrically.

2002
01:56:52.395 --> 01:56:54.765
Basically what this set sort of represents is anything

2003
01:56:55.195 --> 01:56:58.085
that has a met angle greater than PI over three.

2004
01:56:58.275 --> 01:56:58.565
Oops.

2005
01:57:04.625 --> 01:57:05.965
Um, let me see.

2006
01:57:06.235 --> 01:57:11.205
Okay, so we generally have any time for any exam questions,

2007
01:57:11.745 --> 01:57:16.365
but just briefly what we have covered is vectors.

2008
01:57:16.365 --> 01:57:18.925
So we've covered additions dot products, lean dependence,

2009
01:57:18.925 --> 01:57:20.445
vector resolutes, and

2010
01:57:20.445 --> 01:57:23.365
for complex numbers we covered argon diagrams, poliform

2011
01:57:23.545 --> 01:57:26.525
and de Ethereums as well as complex relations.

2012
01:57:28.195 --> 01:57:31.455
But yeah, that's basically it for, um, today's lecture.

2013
01:57:31.705 --> 01:57:34.775
Thank you everyone for coming to this lecture

2014
01:57:35.715 --> 01:57:38.295
and just give yourself a pat, pat on the back

2015
01:57:38.315 --> 01:57:39.655
for actually picking this subject.

2016
01:57:39.845 --> 01:57:43.895
It's one of the most challenging subjects in vc

2017
01:57:44.035 --> 01:57:47.495
and the thought of you actually just picking it is like, um,

2018
01:57:47.635 --> 01:57:49.535
really brave and really courageous.

2019
01:57:49.755 --> 01:57:51.775
Um, just to begin with.

2020
01:57:52.795 --> 01:57:56.695
Um, I wish you all the best of luck for this year, not just

2021
01:57:56.695 --> 01:57:57.735
for specialist maps,

2022
01:57:57.755 --> 01:58:00.815
but for all your, um, subjects in general.

2023
01:58:01.215 --> 01:58:03.135
I hope you get the schools that you look for.

2024
01:58:03.675 --> 01:58:07.375
Um, but please remember VC is about persistence, dedication,

2025
01:58:07.765 --> 01:58:11.935
courage, as opposed to just, um, being, you know,

2026
01:58:12.365 --> 01:58:13.895
generally good at subjects.

2027
01:58:13.915 --> 01:58:17.775
So good luck everyone for um, everything.

2028
01:58:18.355 --> 01:58:19.935
Um, thank you for coming to this lecture

2029
01:58:20.155 --> 01:58:22.735
and if you have any questions, please pop them through now.

2030
01:58:22.765 --> 01:58:24.815
I'll be monitoring the chat for a few more minutes.

2031
01:58:25.675 --> 01:58:26.295
Bye everyone.
